q | Divided into two Baokes: 
he firſt fhcingche menſurarionof Right lined 


 Txr1anGL ns: The ſecond of Sphericall: 
 _ With thegrounds anddemonſtrations thereof.. 


| Both performed bj that late and excellent invention 


of LocarxiTamMns,aftera more cafte and 
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. | compendious' mannet , than hath beens 
: formerly -tauphe. 


Whereunts is annexed(chiefly for the uſe of $ earen,) 
A Treatiſe of the application thereolſ in the three 


1 pe. prigci of Giling. 
With certaineneceflary Tables uſed in Nav 1gartIoNn. 
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covered many profitable inventions unknowne 
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TO THE RIGHT..HONOV- 
RABLE Francis EARLE OF Bep- 
ronrD, LordRvssxt1, Baron Rvssxnx of 


THORNEHAV GHE,Lord Licutenant of the 
County.of DEv on:and Citty of ExertrR. 


Right Honourable : | | 
%, $S it hath pleaſed the ſove- 
AE raigne fountaine of light , to- 


Q venly myſteries,that concern 

cternall life and bleſſednes :{o 
he hath allo enlightened the minds of men with 
knowledgein humane arts and ſciences, and dil- 


("BP v4 \ VCO: ; . EG 
© (E & {SS lhinc upon the world in theſe 
A =) as later times, by a more clearc 
I (2, Ve manifeſtation of thoſe hea- 


tro former ages. To ſpeak of all were a ſubje& de-. 
ſerving of it {clfea peculiar Treatiſe.To ſpeakeof 
thoſe that haverreference tothe Mathemaricks, 
would require a larger diſcourſe than becomes 
this place. Amongft thereſt, and ofthe higheſt 
ranke, is that admirable Invention of Loga- 
rithmes, by the famous Fohn Nepair late Baron 


of Marchiſton : which hath beene further perfe- 
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Plaine and Sphericall Triangles ; annexing an ap- 
plication thereof in thethree principall kindes of. 
failing. And howſocver (being rudely compo- 

ſcd) it may ſecme unworthy the protection of 

one ſo eminent in place, and of ſuch ripcneſle 

and judgementin all kinde of learning; YetI am 
bolde to preſent it to your Lordfhip , in confi- 

deyce of your favourable acceptance, according 

to that noblereſpe&t youare accuſtomed to ma-_ 
nifeſt rowards all good endeavours. The moſt 

High God and Lord of all things, increaſe and 

continue unto your Lordſhip, all his bleſlings 

remporall and etexnall. 


Your-Honours 
moſt devoted 
Ricnarp NorvvooD. 
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TO THE READER. 
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bl OW neceſſary , and of what excellent vſe the 


aL DoZrineof Triangles &, in Aſtronomy, 
REzz Geography , Navigation, Fortification ; 
REED! 4/4 other parts of Archirecture, x all the 
SESPRRep9! kinds of Perſpective, in Dyalling,andin the 
prattiſe of other parts of the Mathematicks: i ſo much the 
better knowne unto every man, by how much he hath beene 
more exerciſed in theſe Arts. For which cauſe there hath beene 
for many former ages , much time and diligence beſtowed by 
mot induſtrious and learned men, to reduce it to as great per- 
fedtion as they could, and much hath been done to that pur- 
poſe of late yeares. But all that hath been done theſe many hun- 
dared yeares, is not comparab le ro that which hath beeneffetted 
in our times, by the Honourable Lord Tohn Nepair Baron 
of Marchiſton : who by an invention of Logatithmes rakes 
away thoſe difficulties that-,were in the praftice thereof. 
Which invention hath:beene illuſtrated and much perfected, 
by the labours of Mr.Henry Brigges.Neither is Mr.Edw. 
Wright to be forgotten, though his endeavours were ſooneſt 
prevented, And theſe were the firſt that communicated their 


 labours.on this ſubjett to the world, being men, as of ſingular 


piety and integrity of life; [0 of that excellent knowledge in the 
Mathematicks, as few ages afford the like. Of the conſtru- 
Con and diverſe application of Logarithmes, Mr. Brigges 
hath written a booke called Arichmerica I ogarithmica. And 
ſince againe began another excellent worke of like nature,enti- - 


. #uled, Trigonometria Britanica, Thave onely ſeene (in the 
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To the Reader. 


hands of a friend of his) a printed Copic of ſo mnch as he had 
Aone, namely the tables,and ſome part of the Treatiſe,t oaching 
the _— of thoſe tables : but wh:leſt hee was in hand 


with the reſt,he departed this life. Wherefore having my ſelfe 


. ſome yeares pa#t (but eſpecially this laſt winter )beitowed more 
than ordinary paines, in conforming the Doctrine of Trian- 
gles, tothe nature of Logarithmes now innſe; and yet ſo, 
as-the rules might likewiſe be applicd to naturall ſines , tay- 
gents and ſecants , andalſsto inſirumentall operations : and 

conſidering the preſent want of directions , and of ordinay 


if nary 
$ables in this kinde, 1 have thought good to publiſh theſe, 1f 


any man thinke it ſhould be a hinqrance to them, who have 
beene at the charge to print that which -Mr. Brigges hath 
begun to write upon thu ſubjett , he may be pleaſed totake no- 
zice that though we both handle the ſame thing, yet it ©in ſuch 
a different manner, that there is ſcarce any one propoſition han. 
dled by us both, beſides, his in Latine, minein E reliſh - ſorhat 
though his were finiſhed according to his intent and method, 
the one would little or nothing prejudice the other. T rather 
hape,as the caſe now ſtands , that this will further the ſale of 
his. foraſmuch as the rules here delivered may very aptly be 
applied to his tables, and almo# to av) other. And they are 
ſuch, (eſpecially for ſphericall triangles) 4s I doubt not will be 


found more eaſie for memorie,and more readie for pradtiſe,thay 


thoſe that have beene formerly uſed. If in ſome things you 


finde me too briefe, or otherwiſe faxity, I hope you will pardon 
it,ſo much the rather,becauſe allthis Summer whileſt this work 
was printing, 1 was __ upon neceſſary occaſions ahove an 


bnndred miles. And to make ſome part of. amends, I ſhall. 


(God willing) be ready to give further ſatisfation herein, by 
word of DEE orherenfe to thoſe that deſire it. CAs tou- 


ebing others that are bent to detraftion, and will. be gladto-. 
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To the Reader. 


frnatch at every occaſion for that purpoſe ; Tcould wiſh them of 
a better minde, and to remember,that it is much eaſter to finde 
Faults in another mans worke, than withont the light ihereo 
to make the like. I have detracted no man, but have freely at= 
tributed to them whoſe workes I have uſed that whith 15 due un- 
to them, deſiring ſo to be dealt withall as I deale by others. But 
T am already ſenſible of the unfriendly dealings + "pk of 
our owne Countrey-men, who when theſe tables were printing, 
and almoit finiſhed, came to the printing houſe, and not onely 
rooke a ſufficient view of them there, but carried away a pre- 
 ſedent without the Printers leave, and have cauſed them to be 
printed beyond ſea ;, the impreſſſon, or a great part of it being 
already come over. Indeed I challenge leſſe intereft inthe ta- 
bles,than in any part of the booke, for there have beene formerly 
diverſe tables to this purpoſe ſet forth, both by our Countrey- 
men and by ſtrangers : notwithſtanding none of them have 
beene ordered inthis forme before;which I am verly willing all 
(ould uſe that like it bet. But to make another impreſion of 
theſe, befare any of them be ſolde, to prejudice the ſale of theſe, 
and conſequently to ewdammage thoſe that have beene at rhe 
charge to print them - is a manifeſt injury to them and mee. 
But to let pl this, it may happily be expetted, that I ſhould 
have ſhewed the application of. Doctrine of Triangles, 
the Mathematicall arts 'before mentioned, &c. But other 
 meeeſſary occaſions withdrawing me , T had rather leave that 
antouched,than by making an imperfedt application in every A 

ihem,heape together many titles with little or no profit to the _ 
Reader. Tet I have beene perſwaded ro annexe hereunto, cer- 
zaine problemes touching the three principall kindes of ſailing. 
Which with the reſt 1 commend to your friendly acceptances 
Farewell. Tower-hill Anno 1631 Novem. i. 


t Rf ca 4 


CD ——————_ 


CC —_ 


4 — rocks 


OF PFLAIRE 


TRIANGLES. 


Cuar.n 2 a ; 
Of the lines uſed in meaſuring plaine and 
 ſÞphericall Triangles. 


EE will notin6iſt upon the definiti- - 

ons and firft principles of Geome- | | 
try, being largely handled by many, j 
and wherewith every man meanely 
converſant iti the” Machematicks 1s | | 
acquunted: but come to thoſe things | : | 
which more inmimcdia:tely concerne C | 
| the Dottrine of Triangles, Which F 
' _ cenſidereth in ever #1 Triangle” fixe = F 
y the three {ides, and the three angles ; and teae = = 
analogy and proportion ity of the ſixe in ſuck | 


| Trigonometrie. 4 
fort, that any three of them being knowne , the other three - 
may by the rule of proportion be diſcovered. Burt ſeeing the 
fides of a ſpericall triangle are arches of a circle,and the angles 
both of plaine and ſphericall triangles are meaſured by arches 
of a circle, therefore the proportions of all theſe parts oneto- 
another cannot be declared, unleſſe theſe arches be after a ſort 
reduced to right lines; becauſe the proportions of arches one 
to another , andof an arch to a right line , is not to this day 
found out. | 
| Theſcarches ofa circle are after a ſort reduced to right 
lines, by defining the quantity whichthe rightlines to theny- 
applicd have, in reſpet of Radius or the ſemidiameter of the 
circle. And itis to be underſtood, that every arch of a circleis 
meaſured by degrees, minutes, ſeconds, thirds, &c. adegree 
being ſuch a partofa circle as the whole circumference whe- 
ther great or little containes 369. A degree is meaſured by 
minutes.and every degree is ſuppoſed to containe 60 minutes... 
In like ſort every minute containes 60 ſeconffs, and every ſe-- 
cond 6o thirds,&c. Os 
AM bog the meaſure of every arch cannot be exatly- 
: expreſſed by the 
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eſe parts, . yet it may be fo nearely expreſſed, 

that all ſenſible errour in ordinary uſe and application ſhall be 
avoided, which is eſteemed fwhcient. I 

I. Theright lines applied to 4 circle are (hords Sines, T ane 
gents, and Secants. - 

2. eA(hords aright 
line drawne in a circle, 
from one part of the cir- 
eurference to another. 
Thus CF is the Chord 
of thearches CE F, and 
CK F, alſo B Hthe dia- 
meter,is the Chord of the 
ſemicircles B E H and 

3" I#H#X. Bk þ 

ES. | } 3+ Theright Sine of an 

I: greb, is balfe the chord of 
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awice that arch, As CG being halfe the chord, C Fis the 
right (ine of the arch CE, alſo of the arch"B X: which axch 
C E'isthe halfe of GK-F; © && | | 

W hence firſt it is manifeſt , that the right fine of an arch 
kefſe than a quadrant, is alſo the right fine of an arch as much 
grea.crthana quadrant: Forasthe arch CE is lefle than a 
guadrant by thearch B C, ſothe arch C K doth as much ex- 
cced a quadrant, C & being the right ſine to them both. 

So that properly, the fine complement of an arch is the fine 
of the complement ofa leſſer arch untoa quadrant. As the 
complement of the lefler arch (" F unto a quadrant is the arch 
CB, the fine whereof is C L,wherefore C L is properly faid 
& bethe ſine of the hon 09 mmenn of the arch (" E. 


Secondly, that rhe right figne of any arch, is a line falling 
from one end of thar ach pendicularly upoh the Ante 
drawne tothe other end of that arch. As C & is perpendicu- 
ftartoK E, ; 


- Thirdly, that the right fine of the complement of an arch,is 
Equall ro that part of the diameter which lyeth betweene the 
right fine ofthararch and the center. As {"L the ſine of the 
gomplemenr of (" E, is equall to eLG- 

4. The verſed fine of an arch, # that part of the Diameter 
whech lieth berweene the right fine of that arch,and the circum. 

exce,Thns G E is the verſed fine of thearch{"E: and GK 
the verſed fine ofthearchCB K. 


5. If unto one end of an arch there be drawne «4 diameter , 
.and to the other end areght line from the center cutting the cir- 
cle; and if from the end of the diameter be raiſed a perpendicular 
ell it concurre with the line cutting the cercle, that perpendticn= 
bar us the tangent of that arch, As D E is the tangent of the 
ach©CE;::.. Fe CE 

6. The foreſaid right line cutting the circle , is the ſecant of 
hat arch, Thus <A D is the ſecant of the arch (CE. 
N 2w to d:fine or expreſſe inniambers , th- quantity that 
rbt lines have inreipett of the ſemidiameter of the ci>- 
reonſtruttion of the tables of natural ſines 3 angents and 
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$.. ' Trigonomeirie. 
Thus ſuppoſing the ſemidiameter of the circle AZ to by - 
1900000 parts, ad the arch C E tobe 3odegrees, the righe 
ſine of that arch C & will bag opv00 parts, the rangent D E 
577350 parts, and the ſecaat eA D 1154701 ſuch parts. The : 
quantities of the verſed (ines, and ofthe chords of arches, are 
not uſually expreſſed in the tables, becauſe they are eaſily 
found by the right fines: As the verſed fine of the arch CE, 
namely GE, is tound by fubſtrating the ſine complement of 
C E, namely eL G,from the icoudiameter ef E : ailg the.ver- 
{cd ſine of the arch XK Þ C, is found by adding the ſame A G, 
to the ſcmidiameter A K. Alfo the Chord of thearchCEF, 
namely (*F, is found, by doubling the ſine of halte that arch, . * 
namely by doubling (CG. Sothat in the tables there are onely. 
exprelicd the Right Sines, Tangents and Sccavts of every arch - 
of a Ciic!e not exceeding a quadrant. W hich how to tiad,is- 
largcly ſhewed by pt, te ins, Periſems, Mr, Henry Briggs, 
(which I have not yet read)and by orhers, therefore we paſſe: 
over that. And intending to.ſhew the reſolutjou of plajne 
and fphericall triangles, after a more cafie and Ccompendious . 
way, by Logarithmes lately invented by the Honourable Lo: , 
Tohn N cpair- Baron of Marchiſton, and ſince further perfec-.. 
ted by the late learned Mathematician Mr. Hezry Briggs,Cboth 
of eycr worthy memory: ) wee come in the next place to- 
ſpeake ſomething of the nature and affeions of thoſe num-- 
bers, wherein I ſhall (as occaſion requireth)follow Mr.PBrigge 
in his eArithwetica Logarithmice. 
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C27 AP. 2. S 
Of the nature and affe ions of Logarithmes. 


I, | Fi Ogarithmes are numbers, ſo fitted to proportional nune=- 
bers, that thew/elves retaine equall differences, +. 

As let there be a ranke of numbers how many foever in 

continuall proportzon, namely I o'Js 4» Fe 16s at y 


. 
ooo 


__ Dd 


ſee therd be” as many — EE. Rr 


_ rs in any progreſſion |,,,,... |-OB 
arithmericallas 3. 5. 7.9.11, 


13. 15. 17. 19. thei foraf- þ ' 

much as theſe later are cqui=.| *? - . + | 
different, (for every one dif-- NOS, TR po, 4 
fers from his next by 2 ) 8| 3 9 9 
therefore they are loga- 16 4 IT] 12 | 
richmes to the former each | ___32]____5{___13} __15} 
to his, correſpondent. As:| 64 6) 15] 28} 
3 being the Logarithme of 1, | 128 | bo} 22; 
& 5 of 2:7 1s the Logarichme | _ 456/ 8 * 20} 7 261 


of 4, &9 of 8: and the like is | 
to be underftood of the reſt. 


k Solikewile 0. 1. 2. 3. 4. 5+ 6+ 7+ 8. are Logarithmes to the 
ſame numbers, and ſoare o«, 3. 6.9. 12. 15-18. 21; 24, And. 


ſo infinite others might be found, obſerving that where num- 


bers are. in like > on che difterences of their Loga= 


ritthmes nmſt bes 
AndasSany of: 
the firſt , ſo they may be Logarichmes to'any other num. 


bers in continual! proportion. 


2. If of foure numbers, the fir ſb exvdeede the Spud 4s much. 


as the third exceedes the fourth : then the ſup*1e of the firſt and 
fonrth is equall to the ſumme of the ſeco-d and third, and the 
contrary. 

As8.5.6 3- here 2 excedes 5 as much as 6 apnades 'A 


therefore the { Wow of the firſt and fourth , namely of 8, 
and 3, is  cqualtro.che ſy=me. of thekecond and third, a 


of 5 and 6. Ando ori8--15- 24. where the ſumme of the ex- 
treamesis 33, and (0 of the two. middle ones» . Bachetis in 
Rh = 
. If fonere athets bs proportionall, the Logarithme of the. 
fr 
third, leaves the Lo garithme of the fourth. 


vifrhs proportion be. AS 256 to 32: [47093 40) 


a. ham ak an. 6 the Logics Nor 


ſe thre: -rowes may be L oparirhmes £0» 


ralted from the ſnnme re eg Legarithmes of the [2- 


+ 
De LIE 


Tx jgonemetrie. EL 
—_— Logarith: and'third,the fumme is 22, froth 
| $ 


which ſubſtracting 8 the Loga= 

256 — ricthmcofrhe fit” the remain- 

32 | : der is 3, the Log-rithme of the 
]  ———. od proportionall 8. * 

Tx For ſeeing (by ſuppoſition } 

5 3 thefirſt numberis in proporti- 


$1 to the ſecond, as the third is tothe fourth, therefore (by 
the firſt definition of this ſecond chapter )the Logarithmes of 
the firſt and ſecond differ as much as the Logarithmes of the 
third and fourth, therefore (by the ſecond propoſition ) the 
lumme of the Logarithmes of the firſt and ns. is equall to 
the ſumme of the Logarithmes of the ſecond and third; there- 
fore if from the ſumme of the Logarithmes of the ſecond and 
third, be taken the Logarithme of the fi:ſt,there remaines the 
Logarithme of the fourth. 


bers be proportional, the ſwmme of the Logarithmes of the firſt 
end fourth, 5s equall to the ſumme of the Logarithmes of the [e- 
0nd and third. «Ang if the ſumme of the Logarithmes of the 
fir it and fourth, be equall to the ſnmme of the Logarithmes of 
the ſecond end third : then is the firſt in proportion to the ſecond, 
#7 the thethi#4 51 ro the fourth, 1% 3 


Let the propottng be | '» 
As 356 2 Here the ſamme of the Log 
to 32 Logar: 5 rithmes of the firſt and fourth , 


lo 64 6 naltely $+=3 that is-11.is equall to 
to 84..- - V3. theſumme .of the Logarithmes of 
the ſecond andrhird,namely of 5+—cthat is 14, - 

4. Ifinſteed of ſubſtrating the Foreſt Logarithme of the 
firft, we adde bit complement arithmeticall-to ty number : the 
torall abating that member, v.45 nench as the remagner would 
pave beens, © © © 7 - 


The complement arithmeticall of one namber to another 
{as here we rake it) is that, which makes that firſt number 


Equall tothe other ; thus the complement arithmericall of 8 
tp is 2, becauſe 8 and 3 are40, And ſothe complennent 


CoROLLARY. Hencest 3s evident, that of fone num. 
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| ch-is 3,wherefore the totall is more 
hould be by 8 and 2,thatis by 30 
it, we havethe 


+ 6 


Ken. aps | 07 oo 
5 WeS-may ol 


94, which aerhelo "4 


gent,377:350- And contrariwile a. T Ker hr iven, 
you may finde the-arch thereto an{werir being AG 
lire. 


"'bavlf ve 
the artificial ſecant of an arch, ſubſtrat beanificalt -ſine of 
the complement of thararch fr6 twice radius, or 30, 00, 
the remainer is the ſccant required. As itf1. defire the? ſecar 
of 26 37 « I finde the fine of his ton 
9;9652480, which ſubſtrafted from I; , th 
maines 10 10347520, the ſecant of 22 wn 64 
whereof is evident by the Corollary of 
| Variety hereafter following, chap. 4- we 
wehave ſetintheewo: ft collacer af the! 

lements arichmeticall of the ſines,” toeve 

u adde raditis or 10,0000000 , they become: 
than the ſccants, and: by whichy = 
nn archis moſt readily found ; for-if the fine'of an 
arch be ra firſt collame, his Pens isinthe laſt, 
aforeſaid radius) if the ſine be inthe ſecond, the 1 
the laſt but one. Asifi would hayetbe ſecant of 32.dep. 
the ſine thereof is in the firſt collume ; therefore Thooke: 
the ſecantin thelaſt, where I finde 0347520 , to'W 
ding 10,0000000 Or 10, tis 10,0347520 y tl 
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xithme intheſerables,is the firſt figure or figures towards the: 
Jeft hand, diſtinguiſhed from the reſt by a- comma : and it 
ſheweth of how many places above the place of unites the 
abſolute number to thar logarithme belonging doth conſiſt. 
T And thusthe character of thy logarithmes of every number 
F S lcſſe than 10 iso, but the charater of the logarithme of 10 
$ is1,and ſoofall other numbers to 100: butthe charatter of, 
| the logarithme of 100 is 2, and ſo of the reſt to 1000,and the 


58 Þ Character of the logarithme of xocois 3, and ſoofthe reſt to 
| 10000; and ſo forward. Wherefore by the charater ofa lo- 
Sg garithme you may know of how many places the abſolute 
; | number autwering to that logarithme doth conſiſt. 

{ ; 6. To finde readily the complement arithmeticall 

gt of. a Logarithme. 


# , - The complement arithmeticall of a logarithme ( as it is 
' moſt uſually taken) is the reſidue of that logarithme unto 
10,0c00000.As the complement arithmericall of 7, 1079054 
is that which makes it up 10,0000000:1f therfore 7, 1079054 
be ſubſtrated from 10,0000000, the remayner is his com- 

© Butto ſubſtraR ic readily,1 begin (contrary to the ordina- 
ry courſe ) with the firſt figure roward: the' left hand, and 
writethe complement or reftidue thereofunto 9, and ſo I doe 
with the reſt till I cometo the laſt figure towards the right 
hand, and thereof I ſet downe the reſidue unto 10. Thus tor 
the complement arithmeticall of 1979054, I wnte, for + his 
reſidae unto 9 which is 2, for 1,8; for o, 93 for 7.2:for 9,0:for 

©,9;for 5,4; & for 4,6:and ſo T have this number 2, 8920946, 

whichis the complement arithmericall of 7, 2079054 unto. 

8 0,0000000, 3-14 4 | | ED | 

 SoifIdefirethe complement arithmetical{ of 99652480, 
; unto 20,00000008T wntefor 9,0; for 9 againe,o; for 6,3; for 

$,4;for 2,7; for 4:53: for 8,2, and the cipher; and' ſo T have 

0,03475 20z8 beforeall putting anuniteitis 10,0347520,the 

Famplement arirhncticall required. FB. +, 
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7. To finde the Logarithme of a number that hath a 
frattion m———_— as alſo of a proper frattion. 

Reduce your number that hath a fraction annexed into an 
improper fration, and ſubſtrarhe logarithme of the deno- 
minator from the logarithme of the numerator, the remayner 
1s the logarithmept the whole number and fraction propo- 
{ed. As 1f Idefire the logarithme of 3234, I reduce it into an 
improper fraction making | 
it &, and finding the loga»= RX xmerator 40. 1,6020600 
rithme of 4o to bee Denominator 3» O,4771212 
1,6020600,& the logarith- 134. 1,1249388 
of 3 tobe 0,4771212, I 
ſubſtrat the later from the former, the remayner.' is 
1,1249388, which is thelogarithme of 13; required. 

\ The reaſon is, for that every fraction (whether proper or 
improper) ſignifies ſome part or parts of anunite, the deno- 
minator ſhewing into how many parts the unite is divided, 
and the numerator ſhewing how many of thoſe parts are by 
that fraction lignified : Wherefore,as the denominator is in 
proportion to rhe numerator,ſo is 1 to the value of that fra- 
&ion; therefore (by the cory: of 3 prop:chap:2) the fumme of 
the logarithmes of the denominator and of the fraction, is c- 
quall to the ſumme of the logarithmes of the numerator and ' 
of 1; but the logarithme qf 1 being o, the logarithme of the 
numerator alone, is <quallto'the ſumme of the logarithmes 
of the denominator and of the fraction. Therefore if from 


the logarithme of the numerator be ſubſtrated the. loga- 


rithme of the denominator,the remayner is the logarithme of 
the fraction. Thus in the foregoing examples. 
Asthe Denommator 3 0,4771212 
- tothe Namerator 40. ' 1,6020600 
Sols 1, ©,0000000 
two7, orto' | 139 @£,1249388' 1. 
. And for the ſame reaſon we may in like: manner Ende: the 
| "a logarithme 


| The firſt Books. It 
logarithme of a proper fraftion. Where itis to be notedzthar 
ſccing the logarirhme of the unite or 1, 150,and every proper 
fraction is lefle thatr an unite; therefore the logarithme of c- 
very proper fraction is lefle than o. As if wedeſire the loga- 

rithme of this proper fration 3; I finde the logarithme of its 
numerator 2 to be 0,3010300, and of its 2. 0,3010300 
denominator 3 to be 0.4774 213, and ſub 3. 0,4771213 
ftraing the later from the former, there 3. 0,1760913 
remaines©,176091 2.,for the logarithme of ” 
2 that 150, 1700913 lefſe thano : which chough it may ſeeme 
ſtrange to ſoine, yer being a thing well underſtood by the 

- $kilfull in Arirhmeticke, and of no great uſe here, I paſle ir 

over without further explanation. 
8. Tocorrett any number found in theſe Tables, 
by the part proportionall, 

T put theſe things hereat the beginning as the fitteſt place 

for hens. not that 1 eſteeme it neceſſary tor young beginners 
| to have chem all perfeRly before they paſſe any further, for, 
for ordiuary occaſions the numbers in the tables may(for the 
molt part) farisfie without correRtion by the part propor- 
tionall ; etpecially if in plaine triangles you reduce the mea- 
ſures of the ſides into their ſmalleſt parts. As if a fide be gi- 
ven in paces, you may reduce it into feet or inches, (keeping 
within the compaſſe of the table: ) if in poles, you may re- 
duce it intoyards or feet; ifin miles, you may reduce it into 
furlongs, polesorpaces. Or which 1s moſt eafieand readie, 
you may reduce all meaſares into decimall parts,as into teaths 
and hundreth parts, putting behind the number giyen a ci- 
pher ortwo. Asita fideof a ; paage triangle be 57 leagues, if 
we put a Cipher behind, it will be 570 tenths of a league : if 
two ciphers, it will be 57060 centeſmes or "de. 4 of a 
league; and fo for any other meaſures. And the queſtion 
being wrought,the anfiver will come forth in the like parts, 
which are caſily reduced againeto integers with their parts. 

As ſuppoſe the ſide of a plaine triangle given be 5 7 leagues, 
and wedefire to finde one of the other fides to the h h 
part ofa leagne. I put behind it two ciphers, and ſo it be- 
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comes 5.700, and working as you ſhall hereafter be -direQted; 
admir there come forth for the lide required 3475,then I fay, 
that the ſide required is 3475 centeſmes pe Take xareth parts of 
a league, that is 342% leagues,or 34 leagues and 75 centeſmes. 
of a league. | | 
If there bea fraction annexed to your number given. Ax if 
you would reduce 57, leagues to centeſmes, I pur behind 57 
rwociphers, (that is, I multiply it by 100) and ſoit becomes 
5700 : allo Iput behind the numeratar of the fration,name= 
ly behind « two ciphers, and ſo it becomes 100, which divi= 
led by the denominator 3, the quorieat 1s 33, (omitring the 
fration)which added to 5 7co, the ſummeis 5733: And fa 
much is 57; leagues in centeſmes ofa league. If you would 
have it onely in tepthes, you put behind the whole number, 
and likewiſe behind the numerator of the fration onely one 
Cipher, andin all things elſe doe as before: W hich being eaſie 
and commou I forbeare to be large therein. 
But when more exaRneſle is required; you may -attaine to 


it by the part proportionall,after the forme of cheſe examples 


following. 


Example 1 
| Lerthere be required the abſolute number anſwering to 
this logarithme 2,9369826. Looking for this Logarithme in 
the Chiliads, I finde _ ary =», 3” the Segue lefle rhan it 
is, 1,9344984,againſt which I finde 85, which you may cor- 
ret by = NE oenticagl thus. I. change the character 
given, making itto be 3, and ſo it becomes 3,9369826,. for 
this I looke in the Chiliads, but not finding the ſame, I finde 
the neareſt lefſe than it to be 3,9369659,. and againſt it this 
abſolute number 8649 ; whence it appeares, that the number 
anſwering to the logarithme propoſed, 1s 8683, and ſome- 
thing more. > 
Bur if you deſire more exacneſle, as to corre it two pla- 

ces further : ſubſtra& 3,9369559, - 
the neareſt leſſer logarithme from. 3,9.369826 j differ, 167 

3,937916r, the neareſt greater, 3,9369659, 

noting the difference which 1s - 3,9370161 $ differ. wr 
| crc 


: Alſo ſubtract the lefler 3,9369659, out of the lo- 
69836, noti 


Here 502 


ng the difference which is 


Ere 167» Then fa 
-  Asthe greater 


by the rule of pro 
fference 50 - heleſler 167: 


and ſomewhat morewhich- 


- 


wee omut ) 
ſhewes the 
it verified to 6 pla- 


SO 1S TOO tO 3 Jy (2 
which put behind 864 
number required to 


9 towards ther 


;ghr hand, 


- 


Example 2: - 


Letithere be required the abſolute number anſwering to 


irhme 5,93698 26, 
the charaQter or charateriiticke is'he 
fore the abſolute number anſwering to this logarithme 
conſiſt of 6 p 


is here's, 


laces : whereas the abſolute numbers-in* 
Chiliads conſiſt but of foure places, therefore ' changi 
character to 3, Ilooke for 3,9369826, and finde 
in the table leſle; 
3-9369659, 


| g the neareſt 
than-it- to bee” | 


from.it'x67- © 3,9369826 


there- 
-muſt 


ng the 


2 


- differ. 167 


and againſt it 1 finde the abſolute - '3,9369659 
number 8649, which-I note.:and 3,9370161 


> differ, 508 
the neareſt greater than the rn 


ng from his next before 


rithme given is:$,937046r;; 
found 502; therefo 
Asthe greater diff 
Sols 1oo to 33, which 


y the.rule of proportion, © 
Sto theleſler 167: 


ut bcliind 8649 towards the right 


hand, ſhewes the number anſwering to the 


Ic gat ichme 
to be 86493 3. And ſo may you findany num 
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given 


6 places,anſiretinn 
If in either of the 
then for the third number in the rule of 


to.any logarithme propoſed. 
nevinndelic it butto 5 p 


laces, 


portion ( which 
otient will come out in 


is here 100) 


one figure, w 


10, ardfo.the 


towards the right hand as before. 


Let it be required tofind 


logarithme anſyyering to this 


ablolue gumber 864933. 


way 


Is  Trigonemetrie. | 
I finde jn the Chuliads the logarithme of the firſt foure fi- 
gures 8649 to be 3,9369659, and becau'e the number given 
conſiſts of 6 places, the characeriſtick muſt be 5, therefore 
5,9369659 18 the logarithme of 864900. Butto find the part 
proportionall to be added to this logarithme for the 3 3 re- 
maining : I ſubſtca& the logarithme of 8649 from the loga- 
rithme of 8650, and find the difference to be 5032 : therefore 
I fay by the rule of proportion, 
AS 100 1s 1n proportion to 33- 
So 1s the difference 502, to 166 fere. 
W hich 166 added to 5,9369659, the ſumme is 5,9369825, 
 thelogarithme of the abſolure number 8649 33 required. If 
theablolute number conſiſt but of 5 places, then for the firſt 
number in the rule of proportion (which hcrc is 100)pur 10, 
and proceedas before, 
Andalthough in theſe three examples, we have verified 
but to the ſixth place of the abſolute number; yet might we 
i by theſetables proceed to the ſeventh place, ſeldome erring 
one whole unite : the operation is after. the ſame manner, ſave 
onely in ſtead of 100 uſcd in the rule of proportion wee pur 
TOOO. . 
And thus much touching the part proportionall in the uſe 
of rhe firſt table of Chiliads. Now he the ſecond table of 
Artificiall Sines and Tangents. ry oel7; 


+ - ' Example 4. | 
'  Letthere be required the arch anſwering to this artificial 
tangent, 946197888. x Kt is | | 
Looking inthe collume of tangents, I find not exactly the 
ſame,but the neareſt lefle than ir is 9,6197205 . being the tan- 
gent of 22 deg. 37': therefore the arch required is 22 deg.37', 
and ſome part ofa minute more. Now if you defire to know 
what part of a minute, hamely how many ſeconds it is more, 
we may finde it thus. I finde the 
Next greater than the tangent gi- 9,6197838 2 differ. 633 
vento be 9,6200562, from which 9.6197205} , | 
fbſtrating the nexc lefler, name 9, 62007633 4fer- a 
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v 9.6199265,the difference is 3557, alfo ſubſtrating this 
br bom the tangent given 9,6197888, the difference is 
68 3: 1 ſay therefore by the rule of proportion, 

As the greater difference 3557, to thelefler 683: 
So is 60 ſeconds, to 1x ſecondsand ſomething more» _ 
Therefore the arch required, anſwering to this tangent gi- 
ven 9,6197888,is 22 deg: 37,18", and ſome part ofa ſecond 
more ; but thus it is verified toa ſecond. © + EY 
Andin like ſort you may deale with any other, whether it 
be fine or tangent. <2 


x 


Example 5, 

Let there be required the artificiall tangent for this arch 
22 deg: 37.11". 1 findin the table the tangent of 22 deg: 37 
to be 9,6197205 , and the tangent of 22 deg: 38' to bee 
9,6200763, the differenceof thele two is 3557, for one mi- 
nute or 60 ſeconds : therefore by the rule of proportion, 

As 60 ſeconds to 11 ſeconds : -ſo the difference 3557, to 
652 ;*which added to the leſſer 9,61972095 , the ſumme is 
9 '$297857, the artificiall tangent of 22 deg: 37. x1, Andin 
like fort You may finde the artificial ſines or tangents of 0- 
ther arches conſiſting of degrees, minutes and ſeconds. 

The generall rule and reafon for all theſe examples may 
briefly bethis : | | 

Asthe difference of any two next logarithmes in the tables, 
is to any part of that difference: | © 

So is the difference of the two numbers to which they be- 
long, to the proportionall pare of that difference; and the 
Contrary. _ | 


— 4 ” 


16 Trigonometrie. 
the produt is 540. Ifay then that the 36. 1,559202x 
36.14 .of he es of 36and __ 15. I, I 4 $82. 
x5,is cquall to the logarithme of 540, $40. 2,7323938 
as here you may ſee. | 
The reaſon 1s, for that (by the ground of multiplication) 
® As a unite, 1S4n v6, 6 to the multiplier : ſo is the mul- 
tiplicand, to the produd : therefore (by the Corel: of the 3. 
Prop: Chap: 2) the ſumme of the logarithmes of unite and of 
the produtt, is <quall to the ſumme of the logarithmes of the 
multiplier and multiplicand : but the logarichme of unite is 
o, theretore the logarithme of the produt alone, is equall to 
he ſumme of the logarithmes of the multiplicr and multipli- 
* Andby thelikereaſon;ifrthree or more numbers be multi- 
plied together, the ſumme of all their logarithmes.is cquall to 
the logarithme of the produRtof them all, 


CorotlaRry. Whence it 35 manifeſt, that the log a- 
rithwe of anunber doubled,s the logarithme of the ſqcare 
of that number : and the logarithme of a n:1mber trebled, 
x the logarithme of the cube of the ſame number, &c. + 


| Logarithmes. 
Thus the logarithme of 4 being dou- 4. 0,6020600 
bled, is the logarithme of 16, which is 16. 1,2041200 
the ſquare of 4; and being trebled, itis 64. 1,8061 8oo 
the logarithme of 64, which is the.cube 
of 4zas is here to be ſeene, 


> 1.8! 
bo 
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20. If one number divide another, the logarithme of the d;- 
viſor ſubſtratted fromthe logarithme of the dividend, 
leaves the togarithme of the quotient. 
OY  W Logarithmes. 
| As let 546 be divided by 36, the 540. 2,7323938 
quotient will be x5. I ſay then if the 36. 2,5563025 
logarithme of 36, be fubſtrafted from xg. 
the logarithmeof 540 , there will re- 
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- -4maine the ithme of a5 ,. ehere to be ſeene. 
' Forſceing the quotient multiphed by the diviſor prody- 


.ceth the dividend, thereforghy the lad : the ſumyne' 
ke Lee < hie;'a off fy pm 
tothc logarirhme of rhe divid 


*' if chercforefrom-the lo- 
ofthe dividend, be: ſubſtracted the logarithme of 
diviſor, there remaines the logarichme of the quotient. 

And by the like reaſog; ifthe*firſt\quoriene be divided by 
aſccond diviſor, and the ſecond quotient by a third diviſor, 
8c the ſunume of the logarithmes of all the diviſors,fabſtra- 


x 


QAcd from the 'ogarithme ofthe firſt dividand, eeucsthe lo- 
.garithme of the Liſt Quotient. i 
As if 540 be divided by 36, thequo 
-gaine divided by 5, the quotient is 3's, I 


ſummeof the logarithmes of the divil 
ſtracted fromthe logarithme of the di 
emainethe logarithme of the laſt gz be, 
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f the foure fundamental Axion 
DoGtine of plaine Triangles, 
b | caſes deduced from them, 


The three Angles of a right lined Triaxele,dre equal ©. 
i 40 tworight angler: Euclid Lib: x. Prop; 3a. 
| 4 | | | a 1 ofa 1*E7 E ft 


(as wee *; 
ies of. 


: ut afiple at &F, I | 

il conds,&c. rein the agch C4 
* (| akple te 'I like fort the arc be 
angle at Þ, and 7H the meaſure of the an 
thefe three arches C E, F G, and I Hare 180 degrees, which 
is the meaſute of two right ang: egtces being t 
meaſtreoforie right an rches CE,- 

ltoth 


o 


A to ry tr 


wet hr ts 
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be right ang{ 
rhe 
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: 


the remayner is the ſumime of thi other two: 
of rwo of its angles be from 190 i 
mayner is the third angle. 


—— = 


Of right angled Triangles. 


; Y 


I'ONE I. 


Tn 4plaine right angledtriangle, any of the three fides may | 


be put as Radius : and the other fades will be as Sines, 
Tangenis or Secants. 


ſ ifeFD be Radius, or the ſemidiameter of the circle, 
or the whole fine, (for by theſe ſeverall names it is cal- 
led) rhen D Þ isthe fine of the angle at eLFiand e-F B the (ine 
of the angle at D. | 

It el B be Radius, ( as in the ſecond figure) thenDZB is 

tangent, and e-LD the ſecant ofthe angle at eL. 

If D ÞB be Radius, (asin the third figure) then e-L FB is the 
cangent, and ef D the ſecant of the angle art D. 

And what proportion the fide put as Radius, hath unto 
Radius: ame proportion have the other fides, unto the 
ſines, tangents or ſecants by them repreſented. 

As inthe third figure, looke whar $5 —qgam D B hath 


unto Radius : the ame proportion hath +L B, to the tangent 
the ſame hath «LD tothe ſecant of 
1s to be underftood of the reſt. 

And isground are dcdacedthe-corollaries or caſes 
following forthe tion'of. plaine right angled triangles, 
by thte&chivgs koowne; ſeverall wayes. | 

"Ar for diflinionſake, wee call the fide ſybtending the 


| | - andone of the fides contai- 


0 | 


. 


, 


* 


ing the right angle we call the Baſe; andthe other fide the 
= 45..0997%7 4, As in theſe rria ; the hy Þ 
marked with eA D, the baſe with ef B, and the perpendi- 
cular with D F-: andit will not beamifſe .comarke them al- 
wayes ſo. The Right angle is alwayes one of the the three 
things given. | 

Inthe examples, s ſtands for ſine: * for. tangent: {© for ſine 
complement : tctor tangent complement c [ec: tor ſecant. 


Casn 1s 


The Angles and Baſe given © to finde the 
Perpendicular, 


"ot , 
. Slet the triangle propoſed be e1D'B,” and let therebe 
\ £ given the baſe LB 768 paces, and the angle at DS&7 
deg: 23': (then theangleat e-Lis alſo knowne being the com- 
SO. thereof) and let there be required-the: perpendiculay- 


B, then may this perp ir D Þ be found three feve- 
os wayes : For, firſt, putting e LD as radius, it foloweth 
engt | 


” 


As ſine the angle at the perpendic:s,D 67 deg. 23' 9;965 2480 
iS in proportion to the bale: AB 768 paces - 2,885g612 
ſo is ſine the angle at the baſe, 5, ef 22-37. 9,5849685 
1244703297 
in proportion to the perpendic; D B-320 paces. 2,5050817 
Here (according to the 3 Prop:Ch: 2) I adde the logarithme 
of the ſecond and third, and from that ſumme ſubſtra& the 
logarithme of the firſt, and the remayner whichis 2,50508 19 
is the logarithme ofthe fourth - Wherefore: looking inthe 
table for the abſolute number anfwering. theretoy I finde the 
neareſt to be 320 , which is the fourth number required. 
It ts ſomething morethan 3 20, butforbrevicy, and the caſe 
. of the learner, 1 omit the fraction z having before ſhewed 
| how to finde it. Andif (according to: the Corol: of 3-Pp 


Cuts any Poo WS 


II IO 


- 


ds LE SO ETD 


- -y 


{2 ) in teadoffubſtraRting the 


his com 


arthmeticall 
call abating "radius is 


alſo 2,5050817 as be- 5s, ef 22-37. 
re. And the worke DB 320 paces. 


ment 


ſtands m thifmanner.- Oe ” 
Thus having ſufficiently: explained the operation in this 


ſt exam 


DO 


we ſhall be bricfer in the reſt that follow, un- 


ple, 


” « 


that to- 's,D 67 deg. 23/.comp:ar:0,0347520 
| AB 768 paces. 2:9853612 
_ 9,5849635 

2, 5050817 


, 


derRauding the like in them alſo. 4 
2. If we make A B Rading, the proportion holds thus. 


% 


As radius, »ad:/g0 deg: C0:AY; 

to the bale- AB 7568 paces. 3,38353613 
ſo tang::he angleat the baſe, : A. 23-37 946197205 

to the perpendicular : DB. 320 paces. 2,5050817 


Here becauſe the compl-arith:of Radius (which is tathe firſt 
place) iso, therefore I ſer done in the firſt place onely ci- 
phers or nothu 


= 


As 


1s to the baſe: 
radius |. 


”s 


| fols 


» 


3- If wee make D B Radine, then 


at y perpen: © D 67 deg: 23/co:ar:9,6197205 


AB 768 paces. 2,8853612 
5 YO-00, on 
_ DÞ z2opaces. 2,5 05081 


{4a call complement of a tngekt ro twice 
(* 20,0000000, # the tangent of hys complement, (« 


Dz hereafter 


.AZ 

bereafter foal be fhewed) therefore in the farwer example wii 
have put for the complement arithmeticall of tang:D,his tangent 
complement , and/o abate twice radius: and the likg you may al- 
wayes doe when you bave 4 tangent i the firſt place, _ 7 


C ASHE Z2e 
The Angles and Baſe given : to finde the 


Hypothenuſall. 


[- there begiven AB 768 paces,& the angle D 67 dee23) 
Andlet thcre be required the hypothenuiall AD, 


a. Making AD Raains. 


As fine y angle at the perpent 5 D 67 de23/. co:4r:0,0347520 
1s in proportion to the baſe: AB 768 pac: 2,8853612 
ſo is radius, -” 5 9Yo--00 10, 


tothe hypotheaulall. AD 832 pac: 2,9201132 


almoſt 83 2_PACES » 
2. Making AB Radins, 


As radius, s 90 de:o0!. co:ar:0, 

is in proportion to the baſe : AB 768 pac: 2,885 3612- 
fo is ſecant the angle at Þbaſe;/ec: 4 22-37. 10,0347530 
to the hypothenuſall. AD 8z2 pac: 2,9201133 


How a ſecant is found by the tables following we have 
before ſhewed. 


3. Making DB Radings. 
Astang.the angſe at the perpE; eD.67 de: 23'.-0.4.9,6197205 
is in proportionto the baſe; AB.y786 paces. 2,885 3612 
{is the ſec: of the ſame angle, /ec D 67-23 I0,4150315 
to the hypothenuſall, 4 D 832 paces» 2,9201132 


®» 


Cass 


The Angles with the Hypothenaſallgiven : to 
| Finds the Baſe, 
Dat:AD gz paces, D 67 deg:23', Required AB. 
| x. Making AD Redine.. 
>  AsRadins, '  F#. godegroocoar:®, 


to the bypo : AD 832 pac 2,9201333 


fo ſine the angle atthe perpen: + D 67-23. 
to the baſe. AB768 pac: 


| __#.'CMaking AB Radens. 
, As theſecant of theangle A, is unto 
ſoisradiug, tothe baſe AB, » 


« 
* * 
*«<-w ® o , 
% 


| O00 11.1 =. Hakim DB Radins. 
As the ſecant of theangleD, is'unto the liypot 
ſois the tangent of the angleD, tothe baſe eB; ; 


TIEN X 
p* | I go i$D) ba BR SY 


erred ot »cs Gas CA £115 4: 2/15 41; 87 03 
The | aſc nd. P eypenthonlay 'grvep : to  finde 


* ; L pe 4 } of FO] 
; a \ ; = - * * - E % 
. % 4 g x 4 
o a MW k CE 
"8. ” oy * x s wt -_ 4 


- - 4 - * 
P NJ þ % * 4 a xD ; 
7 A ” 
* * [ | - D * 
s ; . 1 4 p 'K, '., \. 3} 
» a #4% 7 Lg by . . - F , , 


« Y 


acvoons-\:-2:0e  BiMaking Am Wligl=- "if 22" 
Asthe baſe, = > f8.768pabes.co,w, 7, 11463 
foist 


oft 


aortionteqadins?: 90 deg. oo. yg En” 
\ Q DS. 330 aces pee 8 ; 
angle at the baſe. ee 22-37 


TY 


F 


Sd Trigenometrie. 
8. Making DB Radens, 

As theperpendicular  * .D B 320 pacreau:7 Apa8go0 

is in proportion to radius: 5 go deg oo'®Þ90 io, 

fo is the baſe, '  AB768pac © 2,8853612 

ro tang.the angle at the perpE.r. D 67-23» ' 10,3802112 
end thus aretheſe augles founil with leſſe than a minute er- 
roar, he that fires exaFneſſe; may ue [4 he WAY 8s we have be 
fore ſhewed, (hup.s, Prop.s. 1s. ſpall ſuffice in the examples of 
this booke jo ſer down the meaſure of arches & angles in degrees 
and minutes : as well for brevity, as wet to burtpen pong be= 
ginners withall as the firſt, 2 


/ 


Cath. 
TheBafe & Perpendicnlar given:to find the Hypothenuſall. 


Dat. AB 768 paces, DB 320. Required AD. 
Firſft,.by the fourth (aſs, 
As the perpendicular, DZ 320 paces,00.a7.7,4948500 
ie in propoztion ta radius: . 5 . 90-00 
ſois the baſe, AB 768 paces. :2,8853612 
to tang-theang:at the perp: £D 67deg.23'. - -10, 3802113 
Ls ons Secondiy; oy eve ſecond (aſe. 
» Asfiney avgle at the perpen:v D 67.d23', c0:a7:0,03475 20 
-is in proportion to the baſe: AB 768 pac: © 2,8853612 
{o is radius, $ .. ;PO=08;.: ny it 0 


to the hypothenufall. * * ADB3z2pac: — 2;9iongs 


i ASE ' 6o | 
The Baſe and Hypothenuſall given:tofinde an Angle. 
Dat: AB 768 paces, AD 8332 paces. Rogwired D. 
nt. Making AD Radix. 
Asthe hyportkenuſall, Bo \eAD. 8:2 PaCcc'a4 :7,0798767 
jp proporiono rains: _ 4920 
ſo 15 the 


ale,. 1 eAR-pagpates/:/-2,885 


cane the anglearttho perpE:'7 67 degen)'." 9/98405 


fr 
19 
As 


% 
- « 43 
” 


# £ 


2. Making AB Radiin. 
As the baſeeL'Þ, is in proportion to Radius : | 
-ſois the hypothenuſall A D,co the anglt at the baſe £, 


Casn 7. 
«The Baſe and Hypothenuſall given :1o finde the 
Perpendiculay. 


Dar;A B7J68 paces, AD $323 pacer.Required D B. 


Firſt, by the fixthcaſe. 

Asthe bypothennſall, e AD 832 pac:c:4:7,079876p 
*1S in propornen to radius: # go-o0' 

*ſo is the bale, __ _ -ef8 768paces. 2,8853613 
'to line the angle at the erpe: 5 D 67 deg. 23”. 9,9652379 

Secondly by the firſt Caſe. 

As radius, | _ pA. —_ C0:4r:0, 
is in proportion tothe baſe: Pac: 2.88526reg 
« ſoistang: che angle at Phaſe: r A 22-37, SG 
tothe ww Woe DB $20 pac: 2,5050817 


Mr. Priggs in his Arithmerica Logarithmicg C19. bue: 
the ſecond edit. Cc 17) reſolves this more mr. 1 

Take the logarithmes of the ſumme and difference of the 
bl Uta rs Lewy Ive fumme of thoſe tio 
ogarithmes , is the logarithme of thepe her apes. 
required. Pak Perpendicular or Gde 


Logarith 
the ſide givenbe 768: ) the ſairime 160d o 
the hypothcnuſal 83 > 2 diff:rence 64 NR 
; ſumme © $,0103000 
ic ide required 320 © {ume 3.505150 


mn rigonomeatrie. 

The difference betweene this logarithme here fonnd, and that 
which was found by the former operation, ariſeth chiefly by neg 
lefting certaine ſeconds in the angle D, and conſequently int 
angle A; for the angle A 5 mdeed 22 deg. 37-11", and ſome- 


what more, 


And thus may right angled triangles be diſtinguiſhed into 
7 caſes, jthough the reſolution of all theſe caſes depends up- 
o2 onc rule, which 1s the axtome before put.” - 
The three axiotnes#ollowipg. are true in all plaine trian- 
glcs, but are chiefly intended for the oblique angled ; which 
0w we come to handle. = | 


% 


AX1OME 11. . 


7n all plaine triangles, the ſides are in ſuch pros. 
portion one "to another gas are the ſnes 
. of thetr oppoſite angles. 


S in the triangle ADE, 
As the fae AD 
z* in proportion to ED: 
ſo rs the ſine of the angle at E 
to the ſine of the angleat A, 
And jo of thereft. wh 
Conſt. Abonr the triangl 
ADE, deſcribe the circls 
ADE C,by 5.4. Euclid. - 
Demonit. Then. are the 
\ſtaes of the triangle ADE,as 
[nu btendents or chords m = Wy 
circle ADEC. So that as the --- SER, | 
chord ' the archAD, 4m proportzon ro the chord of thearch 
ED; /o ts the ſide of the triangle AD, to the fac E D; ( and the 


| "7; 46-0 


% 


Eko & tobe under ford of AE) Bur the balfe chords ave fines of 


vn iS > th 
The rſt Booke, 


my 


halfe the arches ſubtended by thoſe chords, and as the whole 


to the whole, ſo s the halfe to the halfe : Therefore as the ſineof 


halfe the Arch AD, #5 in proportion to the fine of halfe the arch 

E D:/o & the fide AD, tothe fide ED. But halfe the arch AD, 

zs the meaſure of the angleat E ; and halfe the arch ED # the 

meaſure of the angle at A, (by 20. 3. Euclid) therefore us the 

fine of the "Hi at E, 155 proportion to the fine of the angle. at 
; 


A; /[6# the 


de AD to the ſide E D. And the like 560 be nnder- 


ſtood of the'fide AE, and his oppoſite angle at D. Therefore in 


- 


- al plame triangles. ic, which was to be proved, 


- And ſeeing as the ſine of E, to the fine of A: fois A Deo ED 
 #herefore alſo alternately (by 16.5-Enclidc) es the fine of rhe 
angle at E, 15 1n proportion to AD;/0 the ſine of the angle a 


Azo the fide E D,@cs Therefore 
CErY 3, © | 
The Angles of atrianzle, with one of the ſides being 


Tu 


grven: to finde any of the other two ſides. 


Et there be given the 


—angleat 4, 22 deg.37”, 
and the avgieat E 53 degs 
©8', and the fide AD 780 


ACCS. . 


And let there be req 


u- 


redtheſide E D. Then by 
chis Axtome. 
As the {ine of an angle, sE 53 deg:08'.c:4:0, 0g689r7 
_ 1s tohis oppoſite ſid: given: : AD 780 paces” 2,8920946 
fois the finc of anotherang!e, ve 23-37. |  y,5849685 
to lus oppoſite fide required, ED 375 paces fere,2,57 39548 


] v 
 Heret not full 375 paces, but wants about 4 inches, but 
373 # the number in the. table nearet agreeing to the loga- 


rithwe 2,5739548 without a frattion , and 1 wonld not trouble 
| 7 I TIES # Wt 


— 


bo ** © .—_ 


% 
a 
IM”; 
b- 
: 
I 


ho > — >_< — V-- 


23. gonemetirle. 

beginner? with fraflions at firſt ; baving fpoken « ſufficient! ly of - 

oben, chap.2, (ct. 7and8. DET 

Cazsn 9; 
Two ſides being given, with an Angle oppofite to oneuf 

them: to find an Angle oppoſite to the R. ofthers. 
Dat: AD.7%,E D 375,7be angle at E 53 deg:os', 
Required tbe angle A, FE | 

As one of the ſides given,, = ADP 780par.e.4.7,r079054 : 

to y ſine ofhis oppoſite ang. give.sE 53 de.od', 9,9031083 

ſo is the other fide given, ED 375 patts. 2,5740313, 

to y ſine 0 his oppoſite ang:req: 5A 22 de 37' : 9,58;0450 

In the uſe of this laſt caſe, the angle oppoſite to the greate 
fide end {Au 4 be ſometimes doubtfull NE t Z | 
arute or obtuſe; for inthe triangle AD E,in the ſthearme of the, ... 
ſecond Axiome, 

AsED 375 parts, tos A 22deg 37 « 
fo AE 945 parts, tos D 104 deg 15... . 
And inthetrianole AEC, 

eA;EC375 parts,tos EA C, 22 deg.z7': 

ſo A E 945 partstos C, 95 deg.4s'. - 

In either of which the operation us one and the fame; and the - 
fone found all one, though the angle ip the one exceed a quadrane 
by.14 deg.15', an in theother comes as much ſhort : Becauſe 
every ſine of an arch leſſe than 4 quadrant, u alſo the ſme of the* 
complement of that arch to 180 deg., Now this doubt rannot 
ſometimes be otherwiſe cleared, but p 'y delineating the triangle 
a; exallly as you can. . 


tm. —— ——_— 


Ax1oMs lll 
Jn dll plaine triangles, as the ſumme of two ſides, is + 
ta their difference: ſois the tangent of the helfe 
 ſumme of their two oppoſite angles, to the tangent 
of the difference of either of them, ab)ve or under. 
the balfe ſumme. m_ 


%- nie RH Br = at", 


Qbnit. Hake A C and AH each equallto 

AD, «nd draw D H; avd parallel thereto 

draw EG; and draw a line from C toD, 
' extending it to G. 
Drmonſt. And foraſmuch as A His equall to 
AD, therefore (by 5. 1. Euclid) the angle 
AHD 5: equal ro A DH; and-by the like 
reaſon the angle A CD is equallte ADC, 
therefore the whole angle H D C 11 equall to. 
beth theſt angles CHD and HCD; therefore 
(6y the corr: 31.3 Euclid) the angleH D Cs 
a right angle. And foraſmuch « E G 1s pa- 
rallel ro H D, therefore ( by 29. 3 Euclid) the 
anzleE G Crs alſo a right angle, for it is e- 
quall ro HD C, and4:(by the ſame) the angle | 
CEG is eq = to C H D ' and 2 D H #0. CA £ 
DEG. Bt by 32.1 Euclid) the outward an- | 
gle A HD «equall to the two iunard angles, 
HED an4 EDH, put ADH common. to. - 
both : then theſe rwo angles AHD and DH, EG nuqrn@ 
are.equall totheſetwa AED mndIADE; therefore. either of 
theſe two angles AHD and A DH, 4x hatfe the ſumme of the/s 
two angles AED, and AD E, therefore alſo the angle CEG 
8 halfe the [wm of the ſame angles AED ,ond ADE. 

Now of to one of the fpdes of a triangle there be drawne a pa- 
rallel, it divides the other (ides proportionally ( by 2. 6 Eudid) 
therefore 4 CH 45 1n proportionto HE, ſo 65 CD troD Gy 
therefore alſo compoſed (by 18, 5 Euclid) eL:CEtoHE, /© 
& GC GroDG: that x5, | ; 

eAs CE theſymme of the ſider AEaxnd AD, - 

#5 in proportion to H E thear difference + - 

ſos CG the tangent of halfe the ſumme of the angles AED 

_  («4/ADE, 

toD G the tangent of the angle D E G, being that which the 

angle A ED comes ſhort of the halfe ſumme: « HD E 5s the 
exceſſe of the angle A D E above the halfe ſumme, 

E 3 = Threrefore 


- 


\] 


.60000 0040000 0G CAPESSac GS CoeacaoKc)R2nces 


30 __ _" Trigonomelbrie. 
Therefore mall plaing triangles, ' As the ſutrnnbe of two Hades 
# to their difference; /o &...which was tabeproved, 4 : fe "7 
Therefore un any plaine obliquetriangle 7 A F- *: 


62 20.3 
Two ſraes, with their contained angle beine given : 
| - 16: finaethe other ahgles. 4 


4 
o 
- 


. CAE 189 paces CSwmme 245 
Dat. 4ADi 56 paces) Differ: 4 3 


Le 
| A 22 deg.37 oy 
| TY D or E ; which together are TON 
I57 acg: 23'; being the complement of . 


the angle Aro 180 deg. o0',by the firſt A _ 4 
Lemma. "3p | 


As the ſummeofthe ſides given; (4Z4—4D)345 parts: «CAT: 7,46218 0 
- in proportion totheir. 5 a (AE—AD) 33 :-- 1,5185139 
0 is the tangent of the half ſumme ? | WS. 
of their. two oppoſite angles ; $f 2(£4+—D) 78 dep $22. 1o,2999331 
tothe tangent ofanangle.  t.F 25—33: 9,6797280 


Which addedto the half ſumme makes 2? 
''E 


T04--19 


\the preazer of the-anglesrequited, 
Þ 


Or ſu teares the lefler. * 


Here (4 E4+=AD) ſignifies 4 E more AD, ortbe ſumme of them added to. 
gether, (AE—AD) AEleſle AD, orthere vayner. of AE when 
A Dis fubſtrated © (14D) the tangent of b lfe the. ſuauncof 
no 95 TY Da Lb ro Hy 
The anple found wemarke with F ondly for diſtinQtionTake; and the 
like is to be underſtood when we mecte with the like notes, 


\ 
o 


= SOV 20 þ 


Two ſides and their comained Angle given; to 
CE 30 finde the third ſide. 


Dat. A E x89 paces: 4 D456 paces: eA 32 dege37” 
=... "i 


.The firſt Booke. 


$1 $19 
fume of the ſides given; (AE4+= AD)345 parts, co'ar: 74631 
oo rotheirdifference: AE—AD) 33 parts. 0oex$5139 


tothe tangenit 


Which ſubſtratcd from = halfe2 
fir Jeaves the lefler angle required, 


* 


As the fineofthe agile Found, =. 
is iy proportion go c 
ſo isthe fine of the angle given 

to his oppoſite ſide. required, - 


7n oblique triangles , As the true. baſei is inpro 
tion to the — be fades +; 


- rence of teMes to the 


4. |, Asinthe PET, 4 Pop 
' B'Caſh,* $3 EE 


Admit AE tobe the truc baſe. S 
 Conſt.Ypon the point © 
* DÞD, and diſtance DE, 


( DE mot exceeding” 
D A) defcribe the circle 


IE FG; andproducing 
AD to C. let fall the 
perpendiculgy D B, 4 
draw the fonchtsne _ 
Then D,C, aud] 


31g each 4 


TY TION 


Trigondmebrie, 
Tfay then, As thetrus baſe A E, « ro the ſumme'df the fider 
| | CA Ge 
: Sa «the difference of the fides A F, tothe ulternate FP Als, 
 Demaniſt:* For /rexng thar from a point without the circle A, 
there 14 drawne the line A Centting the circle, and the line AG 
roxching the circle, therefore (by 36 prop. 3 Euclid) the re- 
tlangle fignreof A C and AF, tr equall to the ſquare of AG: 
and by the like reaſon, the reftangle of AE aud A I, is equal to 
the ſquare of A G. Therefore the reftangle of A Cand AF, w 
equal ro the reftangle of AT avd A FE, But equall ray yh 
beve their fides reciprocally proportional, (by x4 pro:6 Euclid) 
Thereforeas AE #4 in properiion to AC, ſaw AFro All 
Which was to be proved. | , 
And thu (aſe might ſuffer, therg are rwo others, which are 
« felloweth. 
Caſe 2. The like de 
worſtration ſerves for 
the other two eaſes 5n this ' 
Axiome, namely, sf oe |. 
tet fall the perpendicular 
from E,making AD the 
baſe. For then upon the | 
center E, and diſtance ED, (ED not exceedingE A) deſcribe 
the circle, c. proceeding as. before : and if you place the letters 
as in this ſecond figure, it will be agreeable to the words of thy 
former demonſtration: ſuppoſing AD extended ro C. 


Cafe 3. Or if the per- 
pendicular be let fal from 
 Amaking DE the baſe, 
then on the center A, and 
diſtance AD, ( AD 20 
exceeding A E ) deferibe 
a circle,and ſo proceed . as 
:before. And if you place 
theletters as in the third 
Pemrete will ant. | 


\; # * * 


5 


hs 'The fir Booke. $3 
to the former demonitration , ſuppoſing AD extended to C. 
In every of theſe three triangles A Es the true baſe, and AI 
is the alternate baſe, Ed 


” 


C ASE 2. 
Three fides of an oblique triangle being given : to 
to finde an angle. 


Dat: AE 189 paces, AD 156 paces, 
ED 75 paces, Required A, 


i »* 


Cn the firſt triangle, 


_ 
E 


. 4 a 


| Firſt,(by this fourth axiome) I reſolve it. into two right 
angled triangles, thus, ” 


As thetrue baſe,  eLE 189 pac: co:ar:7,7235 382 
is co the ſumme ofthe ſides AD+<ED )z3 1 pact 2,36361 20 
i isthediffer:ofthe ſides (AD—ED ) *81 pac: 1,9084850 
to thealternate baſe. '' 'e £7" © 99 pac: 1,9956352 


o : " - 
T4 


Having thus the true and alternate baſe, ſubſtraQ he leſſer 
From the greater, and in the middle of the remayner falls the 
endiculars (by 3! prop. » _— ) relolyin wes cre ard 
into two right triangles, in either of which 

the hb nufalland ba known. . ? 


s 
0 n > < - - 


* 


eF: the | erence of the trite ard alternate baſe being 90 paces, 
the half rherfore is EB 45 paces;(ſerving to find the angle at E 
being the. baſe in the right angle triangle EB D. 

#Yhich balfe here ſubſtratted from the trut baſe AE 189 paces, 
leaves the baſe in the other vi ght angled tri angle ABD, 
namely A B 144 paces; (ſerving to findethe angie at A. 


Then in the right angled triangle eA D B . having the 
baſee1B 144 paces, andthe hypothenuſall eLD 156 
paces; we may finde the angle at eL, (by the 6 caſe be« 
fore going) thus. 

F 


Trigonqwetric, 
As the hypothenuſall, AD xg6 parts,co:er: 
1s in proportion to Radius: £ yo dep: oof 

| Gliethe bas found, - - AZ 144parts. $8 

tothe ſine of the comple- Ol Ce Ong 

ment ofthe ang ac the baſe, £4797 23. 9,9652375 
the complement wherof 22 deg+37' isthe ang-at Arequired» 
In lke manner might be found theangle ar E.. - 
In fetting downe this fourth Axiome I have followed the. 
Lord-Neparr : Piti/cus and others have it thus, 


_ 


eA's the greatefr ſide #s to.the ſumme of the other two ſides » /d- 
#s the difference of thoſe two, to a part of the greateſt: which m- 
ken from the greateft, the perpendicular falls in the middle of 


. 


rhe remaynere. EA & 


” 


As inthe firſt figure beforegoing; As the greateſt ſide eE, 
is to the ſumme of. the other ſides eL D and £ D-,; (that-ix 
eAC: )ſois the difference of thoſe lides LF, toa part of tha 
greateſt eL /: which taken from the 


| eg remaner 
1s 1 E, in the middle whereofat Z falls the perpendi 

Which differs little from the forme, and is dc 
in the ſame ' MANNEX«. | | 


Now that you may at once have a.view of that which we 
have before in this chapter more largely handled,] have di 
geſted into this table CEIIng required in the exam- 
ple of every caſe, expreſſing alſo briefly their proportion and 
operation ; ſo that hereby you may be-fujiciently directed 
for the reſolution of plaine triangles- Though I would rather 
adviſe every man to commit to the foure Axziomes . 
before going,and to ground 


> 
_— TE—_ 


= "Yn Exemplary Table of Plaine Triangles, 
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Three ſides given: to finde | - f {As 4Eto (ADDED) 
an angle. AE baſe; ſo AD—ED)ro.n: 
_ the differ: AE and AJ is EB. 
_— [angers\ {Fam or—Efis AE: 
FED the Then by the 6 caſe; 
_JA8 a@DtofB: | 
O Razto $C:A, : 
: .or 
 IAsEDreEt EF; 
Ra:toscFE; 
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ITISCY/S in his Trigonometria, hath foure Theo- 

remes for the varying of proportions, and for the finding 
out the thing required ina plaine or ſphericall triangle ſeverall 
Wayes: Which briefly are ineffeR as followeth, 


The Gromnds or Theoremes for varying the termes of the 
proportions of. Sines, T angents and [ecants, 


Theoreme r. 

T he propoytion of Radius to 4 ſine, tangent or ſecant z and 
contrariwiſe the proportion of a ſine, tangent or ſecant to 
Radins : may be wariedthree wayes,by the firit A xiome 
of Plaine Trianeles. = 


Or 
' As ſine DB,to Radius AD;in the firft triangle , 
ſo Rai:DB,to ſecant ADzzn the third triangle,& 
/@ tang: DB to ſecant ADzn the ſecond triangle. 
Same 
As tangent DB,to Rad: AB3n the ſecond triangle Fg xy. 
o is Radixs DB,to tang: AB pn the third triangle, 
fo ts ſine DB,to ſine ABzn the firit triangle, © 


wh I - 


CE Tb Ore 4 oe 


VACoe4 8) 
#5: a» ” we. ohne 


F'Ard the like is to be underſtood of 
ſuffice, © 
Hence then 
eAs the ſine of an arch or angle,is ta Radins: 
feis Radius to the ſecant compl:of that arch; 
and [o is the tangent of that arch, to his ſecant. 


* - 
% » 


es the tangent of au arch or angle, is to Radins: 
ſo is Radins,to the tangent. complement thereof ; And the 


z F. x 
and [o 15 the ſine thereof to the fine of #45 compl;. converle. 


% 


Cor ollary . EN 
Hence t ts evident , that Radius 15 4 meane proportionall be. 
rtweene the ſine of an arch and the ſecant of the complement of 
the ſame arch: Alſo betweene the tangent of an arch, and the 
tangent of the complement of the ſame arch, 


And hence it is, that the complement arithmeticall of the ar- 
tificiall ſine of an arch; 1s the artificiall ſecant of that arches 
complement. And the complementarithmeticall ofthe artifi- 
ciall tangcat ofanarch, isthe tangent of the complement of 
that arch. (Here you are to underſtand the complement a- 
rithmeticall torwice radius, or to 20,0000000) 
(©. 4ra8 
For ſeeing the J) to Radins - 
_ . proportion is } /o is Radius | 
to its tang:compl: 


> Therefore (by 3 Prop, Ch. 2) an artificiall tangent ſubſtra- 
Red from twice Rading, leaves the tangenr of itscompl: ' 
. Or(by the coroliary of the 3 Prop: Ch: 2)a tavgent ad 
the tangent of his complement is equall to twice radius. _ 
' Andthelike is to be underſtood of the fine of an arch, | 
the ſecant of the complement thereof, | 


* 4 . —_— s © = 


= 


s 


| E 7 Theoreme: he: 57 SS 
The ſines of [everall arches, and the ſecamts of theis com- 
plements, are reciprocally proportionall, Thar is, 


Ac the fine of an arch or angle, 
z ro the ſine of another arch or angle: 

ſo = the ſecant of the complement of that other, 
to the ſecant of thecomplement of tbe former, 


Demoenſt. For (by the foregoing corollary) Radius is the 
-meane proportionall betweene the ſine of any arch, and the 
ſecant of the complement of the ſame arch. | 

' Therefore the reangle.of any ſinc,and of the ſecant of his 
complement, is equall to the ſquare of Radius, (by 1 7. 6 E- 
cl:d ) ſothatall gles made of the fines of arches, andof 
the ſecants of their complements, are <quall one to ano- 

But equall reQang'es have their ſides reciprocally propor- 
tionall (by 14-6 Exch, ) Therefore, &cs mW 


Theoreme 3. 
The fangeet? of ſeverall arches, and the m_ of their 
complements,are reciprocally propertionall, That is, 


<AMs the tangent of an arch or angle, 

3: to the tangent of another or angle- 
fo u the tnugent of the © that other, 
ro the tangent of the complement of the former, 


emonſt. For (by the foregoing erg Radius 1s the 
meane proportionall berweene the tangent of cvery arch, and 
the rangent of his complement... | 
© Thereforethe le made of any 

| on, rages cs uare of Radius 
(by 17.6 Exclid A o that all refangles of the tangents 
of arches, and of the tangents oftheir complements,arc<quall 
One to another, | og bd 

But equall n les, &c. as before. 

Theoreme 


The fir## Booke. 
onre magnitudes be proportionall:then alernately 
they are proportionall : 16 pro: 5 Euclid. 


And the like is to be underſtood of numbers. 
As if 3 bein proportion to 4; as 9 to 12: then alſo, 
As 3 isin proportion to 95 ſois4 to 12, 

And hence( whereas we have before throughout this book 
compared ſides, to the finesand ts of angles, &c.)) we 
may compare fides to ſides, and angles toangles, as inthe cx- 
emplary table we have done. 


And thus much touching the Doltrine of Plaine Triangles. 
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Cuar. 1. 


Of Circles of the ww and their 


interſeQtions ; and of t ekinday and affe- 
ions of ſphericall Triangles in generall. 


O definein this place the ſeverall circles 
tho ſpheare were ſuperfluous, becaiſe 
they arc beſt underſtood in the” #/e of He" 
carer globe, wherewith it is requiſite 
theReader ſhould be acquainted 
in part) before hee a apply himſelfe to the 
T—"uS Do! of Spherical triangles Therefore 
paſſing by t theſe, we come to thoſe things which more im- 
mediately concerne our preſent purpoſe. 


Trigonometrie. 
Prop. 1. The ſides of a ſpherical triangle ave three arches 
of great circles, every arch being leſſe than a. ſe. 
agICITC le 6. 


Therefore the arches of parallels, or other leſſer circles of 
he ſphcare, are not to. be taken as the fides of a ſphericall 
wlangle.. ” 


2. CA great circle of the ſpheare, « that which 
| divides the ſpheare equally into two hemi- 
[pheares : and is every where diſtant from its 
 owne poles, by, a quadrans op fourth. part of 4 

_ great circle, 


Thus the equinottiall is a great circle of the ſpheare, divi- 
ding it C bt into the northerne and. ſoutherne hemi- 
ſpheares, and it is every where diftant -1ts Owne poles 
(namely from: the north and:ſouth pole of the world ). by 
quadrant, or 90 degrees.. The like is to be underſtood of 
f the Eclipricke, and of all Horizons, Meridiave, Azimuchs, 


a 
© 
 andofall other great eircles of the ſpheare. 


3. "CA ſphericall angleis meaſured by the arch 
| FE circle, dſorib ed nee 9m. pornt 7 
4.center , betweene the ſides being extended to, 
quadrams.. 

Thus in the ſcheame next following; the angle AD ZE is 
not. meaſured by the arch A EF, but by thearch TB : becauſe 
IB is deicribed on the angular point D, asa cenrer,betweene 
the lides D Aand.D E, being extendego qu .. 


—_ * © 
y % 
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4+. CGiryima; circles of rhe. fpheare, interſel# 


b. PE * 


The ſecond Booke. | 
- one another in two oppoſire points , making the 
angles at thoſe points equall one 10 anather, 
either of them equall 18 the d;ſtance of the polts 
of the ſame circles, 


As the EquinoGtiall and Eclipticke interſeR one another 
m the points ofe Aries and Libre, which points are direly 
oppoſite _ to another, om & {Emeirclews I$ode- 
grees; aud the angle by them comprehended at rhe beginning 
of efrees, is equal to that by them comprehended at the be- 
ginning of Libra: Andeither of theſe angles is cquall to the 
diſtance of their poles, namely 23 deg: 31 + 
Thus alſo in 
this ſcheam the 
azimuth GLK 
' Interſets the 
meridian GCK © 
in the oppoſite 
points'Gaud K 
(that is in the 
Zenithand Na- 
dir) the angle 
of their interſe- 
tion at G, be- 
ing to 
that at either -- 
of which an. 
gles is meaſu- 
red by the arch OOTY : 
ofthe horizon C L,which is equall to ED, the diſtance of the 


ics of Tae 
Corrol: Therefort i} 4 great circle of the ſpheaxe, paſt b C> 
 ihepoles of another great circle, it divides the 5 
at right angles - 4 the converſe. 
G 2 ; 


- 


4 | Trigenometrie. 
s. Every phericall triangle hath oppoſite to each an- 
gular point another triangle , having the ſame 

baſe with the former, and the angle oppoſite there- 

to equall, the other parts of it are the comple- 


ments of the ſeverall parts of the former to 4 ſemt- 
circle, © 


-iLete ADE be a ſphericall 
triangle, and extend the ſides. F 
thereof DA and DE, till 4. 
they concurre at H, alfo AD 
and A E till they concurre at 
G and laſtly EA and ED, till 
they concurre at F, Thenare 

thearchesD AH, DEH, « [i 

and EA F; ſemicircles { by E. 
_ the fourth propoſition.)dAn = 

thus to each angular point of 

the triangle e LD E, there is = 
oppoſite another triangle, having the ſame baſe, with: 
the former; &c. Asto the mn point E, there 1s oppoſite 
the triangle e LF D; whole angle at F, 15 equall to the 
angle at E. and the baſe A D, is commonto-both triangles ; 
and the ſides F Aand F D, are the complements of the {ideg. 
eA Eand D E; and theangles FAD and F D A, are the 
complements of the angles E A D and E D A; namely their 
complements to a ſemicircle, or to 180 degrees. 


Thelike might þe faid ofthe triangle D G E, whichis op- 
poſite'to the angular point ', and of che triatigle 4 He, 
which is oppoſite tothe angular point D\.' So that” aty three 


things being given in.thetriangle 4 DE, there arc the like 


% 


D 


Ss 


givenitevery of theſetriangles. *.. © 


Note. If therefore the triangle to be reſolved be obtuſe an- 
gled,or have rwo of its fider either of thems greacer hen Spy 


_ . 
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drant: though you might finde out the thing required inthar, 
yet it will be more convenient to reſolve one of the leaſt of 
the three triangles oppoſite to his angular points, As if a que= 
{tion were propoſed in the triangle e ADE, it may more con- 
veniently be wrought in the triangle eLFD, 


6. If three great circles make by their interſections 
4 ſphericall triangle, and if the poles of thoſe 
circles be the angular points of another ſpheri- 
call triangle: the angles of the firſt trign | [hal 
be equall to the ſides of the ſecond, and the ſides 
of the firſt,to the angles of the ſecond.If onely in 
ſtead of the greateſti/ide or greateſt angle,you 
take the complement thereof to a ſemicigcle. 


- This is apparent by the fourth propoſitionof this chapter, 
and both this, and the later part of that may be further mani= 
feſted thus. EE | : 

LeteAD be "OS 
an arch of the 
equinodtial, AE 
an arch of the 
eclipticke, E D 
an arch of the 
horizon, ma- 
king the trian- 
gcleeſ DE; 
and let G bee 
the pole of the 
horizon, - F the 
pole of the e- 


F-aeatners | 
the pole of 


the eclipticke- 
Then on the 


* 9p 


WE ants a 


6 Trieonometrie. = CT, 
point ef as a center, and the diſtance of a quadrant 
or 90 degrees A HMMor e FN, deſcribe the arch TH XN; 
which (by rhe third propoſition) is the meaſure of the angle 
at L, and in like fort O C, the meaſure of the angleat D, and 
P L, the meaſure ofthe complement of the greateſt angle 
AE D toalemicircle. And foraſmuch as thearch MH X, is 
diſtant from A godegrees, and the poles of the arches A D 
and A E, namcly F and H, are alſo (by the ſecond propoſi- 
tion) diſtant from the ſame point 4 go degrees ; therefore 
the arch H XN being produced, will paſſe by the poles H 
and F, And for the like reaſon the arch O C, will paſſe by 
the poles Fand G. And P L by the poles Hand G, fo ma- 
king the <1. G HF. I fay then that the ſides of the 
_ GHF, are cquall to the angles of the triangle 
For the quadrant F XN, is <quall to the quadrant IL H, 
and taking away AH, which is common to them both , 
there remaines the ſide F H, equall to IN; which arch 
MN. is the meaſure of the angle at 4. And by the like rea- 
ſon G F is equall to (0, the meaſure of the angleat D. And 
His equall to LP, the meaſure of the complement of the. 
greateſt angle A E D, to two right angles. And in like ſort 
we may provethat the ſide A E, isequallto 2fP, the mea- 
ſure of theangleat H; and £ D equall to L C, the meaſure 
of the angle at G; and A D equall to N_O, the meaſure of the 
complement of the greateſt angle GF H to 180 degr 
Therefore If three great circles make by their interſefions a 
triangle EF os which was to bc proved. 3: 


Corrollary. | 
Hence #t i evident, that the angles of a ſpheri- 
call triangle, may be changed imio fides; and rhe 
fiaes into aneles. ns 


The 


bz Z. Þ = 2AM 3 £A mo... 


» The three aneles of every ſpherical tris 
greater thauitwo CREST Carat 


he demonſtration hereof you may ſee in Regiomontanur, 
Pitiſcns,Snellins, and others. 


0 


' If 4 ſpherical triangle have one or more right 
angles, it is called a right angled ſphericall tri- 
angle, | 


% 
# © \ 


v9. If 4 ſphericall triangle have one or more of his 
ſt des qua drants , it is called 4 quadrant Ire 


anNnTio. | | 
to, If it haveneither ri hy angle, nor any ſide 4 
quadrant, is # called an ohligue ſpherical tri- 


angus. 


11. If a ſpherical triangle beboth right and qua- 
drantall , the ſides thereof” are equall 10 their op- 
poſute angles. | 


+ -* : , 4 E 


r if it have three right angles, the three ſides of it 

are 'q $, ifit have two-ri the two ſides 

i the contrary - if it have 

nadrant , it hath two righe 

right , and. two-quadrantall fides. All which is evi- 

dent by the Corrollary of the fourth propaſition : But if two 

nts, the third meaſureth their contained. 

angle by 'the third On Therefore for the ſolu 
tion of theſe T | 


Co. : 


-I1Q0. 


3 
T4, Ronen 


trianglls , there needes no further. | 


& 


Ks. 


oy 


Tons ont Rex 


Trigonometrie. 


* 


O | wh may adde three propoſitions ſet downe 
tron of HMerchiſton in his booke of the ule 


of the admirable table of Logarithmes; being as fol- 
loweth. 


12. Twooblique anzles of a ſphericall triangle , are 
either of them of the ſame kinde of which their 
oppoſite ſides are. Tea, 


s, 1t appeareth 


Therefore knowing of what kinde the one 1 
alſo of what kindethe other is. & 


If any angle of a triangle be nearer to a qua- 
drant than hs oppoſite ſide : two ſides of that 


rriangle ſhall be of one kinde, and the thirdleſſe 
than a quadrant. 


14. But if any fide of atriangle, be nearer to a qua- 
drant thas bis oppoſite angie ©: two angles of that 
triangle ſhall be of one kinde, and the third grea- 


ter than 4 quadrant. | 
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4; Ofthe firſt fugdamentall Axiome 
for ſphericall Triangles :-: and of rhe ſolution 
of right angled and quadrantall Triangles thereby. 


TTISCPYS, andothersto theſe times, for the ſolu- 
tion of right angled ſphericall triangles, (nor medling 
with quadrantails) have delivered two Axiomes ;. by 
helpe whereot two things being given , ( beſides the- 
right anglc) a third may be found. But for the moſt part, the - 
ſides of che triangle muſt be produ thatſo there may be 
divers triangles made by thetr -interſeRions, conſiſting of the 
pu of the firſt,or of the complements of thoſe parts diver(- 
y.Andthen it muſt be conſidered, to which of all thoſe trian« 
glesone of the ſaid Axiomes may aptly and immediately be 
applied, for finding the thin ired, or the complement 
thereof. But the Hon le Lord Nepar, amongſt many 
excellenc propoſitions by him framed in the Doftrins of Tri- 
angles, hath two which we intend to makEuſle of, as funda- 
mentall Axiomes for the ſolution 'of all the caſes of ſpheri- 
call triangles. The firſt ſerving for the ſolution of right 
angled and Quadrantall triangles , which after ſome prepa- 
ration thereunto,we willl ſet downe, with fome lircle altera- 
tion anſwerable to the nature of the logarithmes now in uſe. 
-B » firſt 9.08 —_— that 
a night angled ſphericall triangle 
hath " Box. beſides the right 
angle; which he calls the naturall 
| parts: As che triangle e LY D, 
ſed ar-B,, hath the fide 


right ang he 
oo eB, the anpic at eA,and the hy- 
D, thea"gle , 


q 


> 
Pi and the ſide D B. Three of theſe 
; parts which arc farthcſt-from the . 
right angle, namiely- the angle 
® 4D, the byporhenulall e-LD 
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LO Triconometrit. _ 
and the angle 4 D B,” wee marke ornote by their comple- 
ments toa quadrant. Asthe angle B A D we account as the 
compl, of the ſame apgle, ayd ſo-write compliB-A D;tfor LD - 
compl. eAD; for eA1 Þ comp .e ADB. But the two ſides 
D #and eAB,beingnext tothe right angle, are.not noted b 
their complements. And theſe parts. thus noted or accounted, 
he cals the five circular parts ofa right angled triar gte. Name-. 
ly 1 AB a compl, B A.D,3 compl, AD ,4 _—_— ; 
Likewiſe the quadrantall triargle.s AD &, \ whole fidg'D 
is a quadrant) hath five parts beſides. the-quadrantall fide. 

' Namely the ſide eHG,the angle at G,the ang'e GD Azhe fide. 
eAD,and the anple D AG, which wee may call his natural} 
parts.But three of theſe parts, which. are fartheſt from the 
quadrantall ſide,namely thedide G 4,and the angle GAD,and. 
the ſide «LD, wee account as:the, : 
compls:of the ſame -parts,& ſo note G 
the by their compls.As comp: GA, 
comp:G AD or DAB (which is all 

 one)comp. AD, The other two att- . 
gles ADG and DG A,beiog next to - 
the quadrantall fide are not noted. 
by their compls. And theſe Jt jar 
thus noted or accounted he calsthe 
5 Circular parts of a quadrantall tri- 
angle. Namely z comp. AG,2 AGD 
3 GDeA, 4 comp: eAD, 5 comp* 
D AGorD AB. : ; 

Now of theſe five parts, two arealwayes giyento-finde a - 

third; & of theſe three one is inthe middle, & the other twa 7. 
are extreames, either adjacent to that middle one;or oppoſite 
to it. As inthe triangle ADB, AB and AD lying nexcto the 
angle DAB, are ſaid to be adjacent extreames to. Az andfor the 
I:ke reaſon the angles BDA and BAD, are extreames adjacent 
to the ye rg AD; and ſo are AD and DB, to D; and 
D-and A B, to DB:& laſtly DB & A to AB, for the rightan- 
le at B,is not reckoned amongk the five circularparts.Soal- 
o.A BandA arefaid tobee oppoſite extreames to the avgle 

AD B,becaufe neither of them. are adjoyning to it- alſo Aand - 
A D.are oppoſite extreames to DB; A D and D,to A B;D and. 
DB, to A;DB & ABto AD. And 


B , 
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'And the like is to be underſtood in the quadrantall triangle 

'DA G; namely that the angles at D and A, areextrcames ad- 

JacenttoA D; ADand A G, toA; AandG, to A'G; AGand 

D,toG;G andD A, toD. Andinlike manner A G and G, 

are oppoſite extreames to AD; Gand D,to A; Dand AD, 
toAGzADandAto G;zAandAG toD, 


1 Fundamentall A xiome. 


- And of any three of thefe 
"F He fine of the middle part with Radins, is equal to the tan- 
| . gents of the extreames adjacent; or to the fines compl,of the 

—_— extreames. Vnderitanding by ſines and tangents,the 
 artificiall fines and tangents, that is the logarithmes of the na- 
turall fines & tangents. —. For | | 

As Radius,to the tangent of one of the extreames adjacent: 
'fois the _ of the other extreame adjacent,to the ſine 

of the middle part. And 

As Radius, to fige compl. one of the appoſite extreames : 

ſo is ſine compl:the other oppoſite extreame, to the ſine of 

the middle part. 

The demonſtration hereofhe hath briefly ſhewed in his book 
of the uſe of the admirable table of logarithmes: therefore we 
will hereonely illuſtrate it by examples, as followeth. © 

In the ri htangled triangle ee D, we have ſhewed be- 
fore how AB ande 1D are extreames adjacent to the angle 
at eF:;and that e LD as alſo the angleat A, are noted by their 

complements. Therefore by this 'axiome , The ſine of the 
compl: of the angleat eF, add:d to Radius; is equall to the 
rangent of the compl: of A D added 

to the tangent eB. Which we may 

briefly expreſſe thus. 4& A + Radrus 

=#c AD + te AB: which isas much 

to ſay; ſine compl. A, more Radius , 

Is equall to tang. compl. A D , more 

rzogent AF; this ſigne + ſignifying 

more, or addition, this = equalicy , D —} 

this — keffe, or fubſtraftion, as wee Ny | 

kavg before noted uponthe third axiome of plaine ng 
Cn EY. mm 


—_— _ 


= 
Now adnut 


Trigoudmetrie. 
Then1s 
AD 744.50 5 9,4330804; __A 70d.03 


eAB 51 32; f10,09991357 Radins 


19,5329939 
Herethe tangent of the comple 


m6 of e 


' 03 


'#69,5329939- 


10,0000000 
'. 19,5329939- 


D;being added 


tothe tangent ofe A B, the ſumme 1s 19, 5329939; ſo alſo the' 
ſine of the complement of 4, added to radins , the totall is 
19,5 329939.as the other! And here the angle A is 70\deg.03* 


-.02',35"", but we negleR the thirds. Againe, (by the Jater.. 
rot this axiome) the ſitie of the complement of the' angle 


ADB more radius,is equall to the fine of the angle at A,more 


the fine of the complement of the.fide AB : which we expteſle. 
« A+ #6 AB;which may thus appeare. . 
nr TEST. 
eA 7Dd.oz*02";59,9731255 _D 54d.12'58' 5c 9,7669572 - 
AB 51 32 00;5c9,7938317 * Radins 


NS, , thus:7e Dj-Rad. — 
Dogon e5 0 for Admit | 
2 4o 


-19,7669572. 


So alſo (by this axiome)in the quadrancall tr 
the ſine of the complement ofthe angle at eLmore radius, is . 


F 


10,0000000 - 


( 


197669572 


langle ADQG, 


equall to the tangent of the complement of. «A & , more the 


tangent ofthe complemept of «LD ;which weexpreſle thug; . 
e1G tc A D;which may thus appeare.. - 


5c A+ 


Rad:— tc 
Admit © | 


AG 38d.28';tc 10,099913 5 IA7O d.oz*' 03" s 955 329939- 
19,0000008., 


AD 74 5o rc 9,43 30804 
19,5329939 .. 


Rads | 


19,5329939; 


And the like is to be underſtood of the reſt, as by this. 'table. 


following may appeares 


x: $s DB+Rad—s ADs A 
> Sc D+Rad—=5scAB4qs -A 
2 s ADRad=— scDB+ $cAB 
4 5cAD+Rad=—trtc D+:tc A 
5 8c IT" A B-tcAD 
6 5s ABFRad—=tc AptDB 


Or in ſtead of the ſecond wee: 
may fay 2 5c 44 Rad = DB 
++ D, Andialikeforthe that 
' iſteth ay {ct downe the equa»: 
liry of the fines and tang 
the other ſides and angles; and 
_ fotherewwill be ro, of 


ents of: 
theſe; of 


every of which accordi o to the things/givenand'required 


rall 


bis may make 3 caſcs,and ſo 30 inail anfwerablcto-thic Jeves: 


4 
= 
's 
e 
e 
\ 
f 


oF, 3444 þ 


istobe underſtood of the reſt. 
For if from equall things, wee take equall things, the retwai. 
ers Are equall, - 2 - | 
ASifb5 + 20 beequall to 9 + 7,then if from 6 + 10, that is 
from 16;wetake 9,the remainer is 7;or if we take away 7, 
remainer is 9; &c- _ - © "FO 
Soalſin the quadrantall triangle AD G, (whole fide D G 
15 aquadtai equality of the arrificiall fines and tangents, 
O | | | | . 
1s G+Rad—s eAÞ+ 5 AD And to theſe 6 may the 
2 5 AG+Rad—sc D+'s AD 16 caſes of a quadrant: 
3 5c eAÞRed—ic G5 D triangle be reduced. in 
CF, x ich fort as we. hive 
4 Fs + Rad =tc AG + t D before hed i 
5 0 AG + Rad=tc eA+ tr a” ae wich, | 
i A ÞRad=tc AG +tc AD _— _ rnanifeſt 


though we do# notin all places retaine 


In theuſe oftheſe Table 
letters in thar caſe given an 
Radiusor x in the firſt þ 


ee DB=— toc 


$£AD= 5c 
he ar 05 


—— 
$zDB= s A4 


A —=$0B 


In all theſe caſes the anglegiyen. is mar- 


with A,or if none be given,the angl 
wired is reared with A; the ri gc 


fall wit AD. 


nt Sd 


——_—— 


And ihus we have ſhewed in theſe tables, the _ of 
 theartificiall fines and tangentsof the things given and re-- 
quired in all ſuch ſphericall triangles as have cicher a righe 
angle, or one of their fides a quadrant * Bur if you defire the. 

proportion of their naturall fines and tangents ; itis_ 
As Radius,to the firſt of the three: . 
ſo is the ſecopd tothethird 


Except there be the complement Arithmeticall of a ſine, TY 


Ts for then | Cree! 
| As that fide, is to R2dius 2. 0 
| ſo isthe ſecond m thele tables,ts thethird.” E- 


. 


kale hg 


.” 


4 , 


- . 


Example of right angled triangles, 


1.Caſe, $A BÞteA=tDB. _ 
.  Theref6reas Radius, toseAB;ſoreAHtor DB. ER 


; $5 11 : | oy 


= _ 


$ Cafe. (ompl.arith. IT” 4 + 5D B=# AD; —* 


* . -* Andthelikeistobe ofall the reſt... * | 
Which ou tnay ©, 1 have here | 
added in words, the Canons oerules of the p 

_- tions of the naturall fines and.tangents, of the things 
and required A py pages ape i 
. ricall triangle,(and the li 6 mjghe be done 
all which rules (a$ may cafily be 
the Gutlamentall axiome before. goi 
the third propoſition of the ſecond. 

| ang] - And here the fide ſubte 


. 


given 
1phe- . 


Ph 


= 


« 


y py * ;* » A 
Ke it EE 4 
z I LR > aa 


thenufall, The perpend 


v .. "1 ThePerpen- As Radins,to the ſine of the baſe:ſd's the tangent of the 
fy o | dicular- angle at the baſe,to the tangent of the perpendicular. 
© 2 | 2 Theangleat As Kadins, ta fine compl. the baſe : ſous ſine the angle 
- F- _ theperpendic: at the baſe,ro fine compl :theangle at the perpendic- 
Ss Zi | 3. The hypo- fs Radaxs,to ſine comp: the angle at the baſe:ſo « tang: 
= & thenuſall. = comml.che baſe,to tang compl. the bypothenuſal. 
5 & q 4.Theangleat As ine comp:the perpendicular, to Radins,ſo ſine comp. 
E LY | the perpendics rhe angle at the baſe,to ne the angle at the perpend: 
28 | 5, The hypo: As ſine the angle at the baſe, to Radins: ſo uthe ſine of 
wo oy thenuſall, the perpendicular, to the ſine of the bypothenuſall. 
Eat 6. Thebaſe. As Radines to tang:compl rhe angle at the baſe: ſors the 
bo Il : inngent of the perpendicular, ro the fine of the baſe, 
B ,, (7 The baſe, As Radins,to /ine compl. the angle at the baſe: ſo *« the 
2x tangent of the hypothenuſall to the tang:of the baſe. 
+= | 8 Theperpen® 4s Radins go the ſine of the hypothenuſAall: ſo ts the ſine 
" $- " diculars of the angle at the baſe,to the fine of the perpendic: 
£E | 9 Theangleat 4, Ragins,to fine compl; thehypothenuſall : ſo tang:the 
"Bo | the perpendic 3 axgle at the baſe to tang:compl:the angle at the per: 


i- & 


to The hypo- fs Radins,to ſine compl.the perpendicular:;ſo ſme comp. 
thenulall: he baſe;ro fine comp. the hypothenuſall. 


The bafe & Thehy 
find 


EZEY rm The angle As Radins to the ſine of the baſe; ſo the tangent conepl. 
37 { a+the bats.” "of the perpendie,to tang.compl:the migle at the baſe, 
> 2 | f12 Theperpen- eAs fine compl.the bafexo Radins, fo fine compl the by- 
£L 'f dicular. pothenxſall,to fine compl, the perpendicular. | 
52 V J 13 Theanglcat efs Radins to the tangent of the baſe: ſo tangent comp, 
wafy thebale,',, thehypothenn/all.to mecompl.che angle at the baſe, 
3 E8 | rheangle areLo the fine of the bypethenuſall, to Radingy ſo w the 
_ 5 the perpendics fine of the baſe,to ſmethe angle at the perpendicular 
2 4 \'57he perpen' oF five the angle ar the perpendicnlar, 55 to Rading: 
wks | Onnns | enoarapſenpnr he angie & thritaſe, tofine wo 
\ 16 The hypo. EH; Radins, to tangent complement the angle at the 
| E E theaufall. perpendianlar : * tangent complement the angle as 
"he. the baſe,to ſine complement the hypothenu{all. 


. 


: 3.4 A 
T1: QÞ CF-4:*h6s#k IS \ 


” 


is the mugent of the complement of that other, 
as cm of the complement of the YT | 
And by the corollary of the firſt propoſition of the ſame 


chapeer, 


Radins 3s a meane propertionall betweene the tangent of an 
arch and the tangent complement of —__— 


. 
®* 


 fothat as Radins, is to the hs 20 
{o us the tangent complement by 
Therefore if any man deſire cither for vaticty or conveni- 
ency, to alter the propoſitions wherein there are tangents,he : 
may caſily doe it. W | | 
As in ſtead of the firſt he may fay, | 


es the ſine of the baſe,is to Radius: ſo is the tangent comple 
went of the angle at the baſe,to the tangent complement of the 
perpendicular. 

ES For the third, 

eAr fine complement the: angle at thebaſe, to Radins : fo is the | 
tangent of the baſe to the tangent of the hypothenu/a/l. 


baſe, to tangent che perpendicalar: 


*, 


fayenh, 
| As finecomplement the angle ar the baſe, to Redins : [o tangent 
complement the hypoth enuſall,to tangent complement fs e. 


For the ninth, 


> 4 m - 


ieidethe tongext of che pur- 
£1 "Sing id 


1s 
es the tangent of the by 
fo is Raarms to. ſine cd 


* For the ſixteenth, 
W/ tangent the angle at the baſe , to tangent complement "the 

angle at the perpendicalar:ſo is Radins,to ſine complement the 

by pot h enuſs all . 4 


\ * 


Many other wa yes 11M 
by the foreſaid corollary, 
fourth 


the reſt w ny t 


hr theſe fitions bee varied, 
an chird and fo ourth prop! of the 
» And not onely theſe; but 
eare onely fines , are varicd. by cheſe 
and by the ſecond propofition of the ſame cha ptr Va- 
rieties thence ariſing being very abundant , "7 of no great 
aſe, I rather leave to your owne praftiſc at your leiſure, than 
beſtow further time therein. | | FS 


> Cmarg) on wn, 


4 + Lo 


= Of the Cafes and Queſtions i - 
cident in every {þ cricall:Friangle, x right 


angled or in tencoctt And 0 
the He es of the ſoxreen caſes 6f d right © oth © 
 angl led Triangle in particular. 


LE % 


E com@how to ofve exam les of every, of 
tes RPOoreſ oh of ſome e problomey of the 
, —_ Anduppoſi Sorts er to be alrcady 

uainted wit 'princi s of the or 
Bow. will forbeare'their IONSe ©. hes LH 


4.5 = Y bf WIL | ., _ \ ” - - 
EO. , a O'> 


N/B,repreſcnt the-meridianof the place, L K the F- 

Hall, H P the Ecliptick,' Y = the points of Aries & Li- 
bra. A;the north poles O,the fouth pole, | AO the axis of the 
world or metidfan ofthe Suntat'6 aclock,' M B,the horizon; 
G, the Zenith, N., the Nadir, G XN. the azimuth of caſt and 
_ or the _ | begs o D, a parallel of declination, 
14 an Arch of 2 nexidian 8 inward z:ches: i 
the Center of the "4.cc (in repeat of wa Wes, 


= 


s rifing ot { Elypticall, though for readinefſ faks 
wee deſcribe them cicular, and fo 
alſo they doe ſufficiently t 
therhings inceaded, = 


dian being F, GDM the Suns azimuth athis riſing. GCN; 
the Suns azimuth at 6 ofthe clocke, G F XN; the Suns azi- 


 -— 


40 


Here then are ſeverall ſpherical tas right att- 


gled, ſome quadrantall,and ſome oblique angled: 
* AB, m7 5 elevation, 
AD,the compleof the Suns declina. Rh 

| DB, the Sunues aximmh from the aoppdagre mee 
Thus the right north; or the compl:of the ampl;- ry" las . 


ky moles tude, | are made the 
AE ,righran DH AB, the hoxure from midnight, | Quadrantall 


madeof 


” 


RING or the compl: of the difference of —_ = vv 
at D)is madeof 4 4/cenſ100. oled triangle 
ADB,the compl: of the Suns angle | TD. 
of poſs tion, or angle of his meri- 
| dias with the horizon, © — 
VF. the Swns place,or di Pf iftence from) 
The right an- i ! Vubirrigh 6g, pount, And: of the- 
oled triangle | his reght aſcenſton,or its comp: | fame parts or 
Y SY Q, right ESthe , wnnes declination. © aw —— 
n a 5 
aged 5 Q, che ! X FE "ns angle of the Eclipticke [ ran 
Sunneat tall tnangle 
madc of Bo a - _ of 'the LY meri- | AFY. 
514n with the Ecliptich, 
Y C,the Suns declination , E: 
The right an- | C Ry = ſronns height at the howre| And of the 
gel - _ ow nr 
Y” ri2ht 
, Y R he ſunnes a2+muth from cp % 
TH KR T or welt at the houre of 6, = ei one _ 
Sunneat TeC) is | CYR, tbe poles elevation, ws > rg 


Y CR,the angle of the ſanner po=; Y'GC. 
{110n, J 


declination, . - Yo 


from 6, *e .: 
7 E te fame bog ein ol 


aur at 
hu. at FASL VF E,che latinde, 
madeof 


The right an- SE, the / rus unnes 
gled —_ gle |S Yabe 
Y'SE,ri y ir 


EY, the angle of the ſunnes po- 
| L SHEOW. op 3,2 44 WC. 


21 


4 


IE GT GA, the complement of the poles elevation, 
The oblique angled | FA the complement of the ſtuns declination, 
—_— A nt; _—_— GF,jthe complement of the ſiens height, 

_ a_ Fj ingot, GAPF,the angle of the honre from noone, 

drant, (if wee ſuppoſe AFG, the angle of the ſunnes porition, 

the ſun at F)is made of | FGA,the aremath of the ſunne from the 
nort h part of the ALAN, 


So wo— — 


Iz 0 


22  Trieonomeirie. 

Now we will ſhew the ſolution of one of the right angled 
triangles, namely A D B, aloof the oblique angled triangle 
A G F,whereby you may underſtand the like operation in all 
others. ; | _ | "4; 


1. The amplitude, or Sunnes 
The Poles elevation, & houre of Sun ) az3mmeh of riſing or ſetting 
riſing or ſetting given: To finde Y 2. The Suns angle of poſition 

\ 3+ The Sunnes , => Aura 


Let the Poles elevation be 51 deg: 32, : 
The houre from midnight 4 hd.qo' 12'. 
Which converted into degrees is 70 deg. 03'. 


Caſe 1. For the amplitude, or azimuth of riſiug and 
ſetting DB. 


Poles elevation, AB 51 deg.za'. s AB 9,8937452 
Hoxre from midnight, A 70 oz t A 10,4401146 
Suns azimuth of ri- | 


ſing and ſetting. © DB 6&5 . 08 et DB 10,3338598 


This is not full 65 deg: o8', but wants about a third part of a 
minute, or 20', as you may finde by the part proportional, wor- 
hing as we have before ſpewed chap:2,ſelt:8, 

And this 65 deg:o8', 1 the complement of the Sunnes ampl;- 
tule from the eaft or weſt northerly or the ſunnes azimuth from 
the north part of the meridian, becauſe the ſunnes declination 5s 
northerly: otherwiſe it were hus azimmnth from the ſauth, if the 
declination were ſoutherly. As you may underſtand by the fore- 
£011 ſcheame, turning it 0m Gs 

nd whereas it ts aid, Honre from midnight yo deg.o, it 6 


ro be nnderfood the howre converted into degrees and minnter, 
which i done by allowing 1 5 deg. for an houre, and one degree 
for foure minutes of temeg and 15' of a degree for one minute 


of 


of tans, &c, Or / 
e of three, If u 
mmxres give by" 
gives the time propoſed? And [6 
the contrary, sf you' would con- / 
virt degrees into hogres, fay, If | 
I5 degrees give 1 bowre or 60 mi- . 
of time, what gives the degree pro- © 
propoſed? 


Caſe 2. For the Sunnes angle of poſition. 
Poles Elevation, AB 51 deg. 32'' © AB 947938317 
Hoxre from midnight, A' 595 oz $ A 9,9731236 
Suns angl ? : Ee na ; Oe 
On D 35 (x6 $06 nd 9,76695 $3 
Whuch 35 deg-47',i the angle of the Suns poſition, 


Cale 3. For the Sunnes Declination, © 


Houre from midnight. A yodeg. 03 8c A | 9,5330090 
Poles Elevation AB 51 32 tcCAB 9,900086g 
Sunnes declination tt Cong 


the complement o C AD 15 oo 
—— Ro 
* *- © north poleJor Eleyated pole} becaule | | 
- . midnightislefſethan fixe; if it were morethau ſixe the 
1 ſhould be ſoutherly ; as is evident by the 


—» % 


AD $,4399955 


- 


. 
" . 
£* 2 oy as * " % 4 


ination towards the 
becauſe the houre from 


| deblination 
{chcame before going turned uplidedowne. 


% "a k 4 


» o 


prion, 
of  Swnne-ri/mn 
erh G 


at r 
Haxre o 


The Ampl 


Ws 


" Houre of Sunne-riſs 
Sunzes azimuth 
oles elevation 


' Thus DB 


itude,or Aziauth of the Suns riſing 
or ſetting, with the houre given: To finde 


65 deg.o8' 


on! ſetting * 
rnne-riſing A 7O. 03 
| Angle of poſition compl. D 35 46 
This - D 9,99092347, 8 
14'; which is the 
with the horizon; 


oF rijng DB 65 


.\ AB 52 
dega8*, wee finde A B tobe 1 
D F to be but C5 deg.0f* 40", 


angle 


from the norths 
The houre of Sun-riſing (from midnight) 4 


DB 65 d.o8' coar. sc DB 0,3762257 
Sc A 945330090 


z 


* 


. C o 
” 


The angle 
geT be Suns linarto. 
"IIS 6 The Poles clevation. 


Let the azimuth of the Sunne at his riſing or ſetting be 


poſitron, 


. 40 12”, 


which converted into s, is 70 dege 03+. 
Caſe 4+ For the angle of poſerion. - 
Azimuth of the SunneY _ 


s D 9,9092347 


vesanarchor angle of 54 deg. 
that the Sunnes meridian Ros 


bur the angle of the Sunnes poſition is 
the complement thereof, namely 35 deg. .46'. 


Caſe 5. For the Sunnes declination. 


Hove of Sunne-riſng A 70 deg o3*<coar. s A 0;0263764 

 Aziwwth of riſing DB65s 08  -$DB:9,35 77455 

Suns declination. compl .AD 15 10  SAD'g,9846219 

'* "-Here(as we noted. before the arch anſwering to - AD 

1 9,9896219,13 74Ueg. 30", nsdeclingtion i 
complement 


Caſe 6. For the Poles elevation. 


+ 
a 


A 7odeg-0z' tcA- g,5598854 


o8 et DB 10,33397i2 


- ——— 


$S AB 9, 933566 


.a$ 


The fecond Booke. 25 
as before, wee found it, then AB the poles elevation 
would be but 5x deg. 3 2' as before, 


eAnd after the forme of theſe A 
"three examples) If there were g«- 5 
ven the poles elevation, and the an- | _- 
gle of the ſunnes poſition, wee might 
find the honre of ſan-riſing, the [uns 
declination, and the amplitude , or I” 
azimmth of riſing and ſetting. = 2 
.T he Poles elevation, 
as declination, and the houre \ g,7he amplitude of the 
$ riſing or ſetting given: Y Swnnes azimuth, 
ade — '9. The angle of poſition 


% 


[0 


The 


ork y 
O 


Tet the SunnesYleclination be 15 deg. 10' northerly, 
The houre of Sunne-rifing 4 houres * 5 4 
Which converted into degrees is 70 deg.o3'. 


Caſe 7. For the Poles Elevation. 
Hoare of Sunne-riſmmg, A 90 deg-03' Sc A 9,5330090 


Suns declination compl; AD 15 10 t AD 10,5669196 
Poles Elevation. © AB $1 :32- et AB 10,0999286 


Caſe 8. To finde the Sunnes Azimuth.” 
Sunnes declinationcompl. - AD ts deg.1o's AD 9,9846033 
Houre of Sunne-rsſing A 70 035$SA 9,9731236 


Sunnes azimuth from the — 
north part of the meridian B65 039 8DB 9,9577269 


The complement hereof 24 deg. 5 2', is the amplitude 
of the Sunnes riſing and ſetting from the eaſt and weſt, 
- northerly; becauſe the declination js northerly. 


- - 


Hae, " Cafe 


2 


CC 


"a6! .. Trleonometrie. 


Caſe 9. To finae the angleif the Sunnes poſition, 


Sunnes declination compl, AD 1x5 deg.lo' 5c AD 9,4176837 
Houre of Sunne-riſing A yo oz tA 19,4402146 
The angle of poſition compl D 35 «47 tcD 98577983 


And (after the forme of theſe three examples ) If there were 
given, The Sunnes deelination,and the angle of the Sunnnes po- 
ſitson at his rsſing, we might finde, the ſunnes azimuth, the poles 
elevation, and the houre of ſunne-riſing. 


The Poles elevation, & amplitude of Y*® The Sunnes dect inariofd 
Sun riſing arſetting given: To find 31 T Þe honre of Sunne-riſing 


or ſetting, 
Let the Poles elevation be 51 dep: 32/, 


Sunnes amplitude of riſing and ſetting 24 deg: 52' nor- 
therly. 


Caſe 10. To finde the Sunnes Declination. 
The amplitude wthe? , . , 
57 5 4 8 of C DjB 24 deg: 53 $<DB 9,6237743 
Poles Elevation, AB SI 32 SC AB 9979383 17 
Suns declination compl: AD 15 10 sc AD 9,4176060 


This declination 15 deg: 10' is northerly?, becauſe the 


amplitude given is northerly, and when the one is fou- 
therly, ſo 1s the other. | 


Caſe 11. Tofinde the houre of Sun-riſing aad ſetting. 
Poles elevation, AB 51 dep.za'. s AB 9,8937453 
Suns amplitude comp!: DB 24 oz tCDB 9,6660287 
Hoare of $ — A 70 03 tCA 9g,5597739 


Which 


T he ſecond Booke. 7d 

Which 70 deg.23' converted into time is 4 ho:40' 12 

which is the time of Sun-riſing : Bur if the amplitude 

had beene ſoutherly, the arch thus found had beene the 

houre of Sun-ſetring; as is evident by the firſt generall 
ſcheame turned downs, 

And after the forme of this laſt example, wee might by the 

ſame things given, finde the angle of the Suns poſition. 


12 Thee Amplitude, 
The clevation of the Pole, and declination | 3 The howre of Swnne- 


of the >unne given : To finde riſmng and ſetting. 


Let the clevation of the pole be 51 deg: 32”, 
Suaues declination northerly 15 deg. 10'. 


Caſe 12. To finde the Amplitude. 
The Poles Elevation AB 51 d.zt'. co:ar; 8c AB 0,2061683 


Suns O_ comp!: AD15 10 Sc AD 9,4176837 
»> Amplitude the | To 
— of c DB 24 52 SC DB 9,62355 20 
 Andthis Amplitude 24 deg. A 
52 is northerly,becauſe the \ 
Suns declination is norther- 
ly: Thatis, the Sunne riſeth | - 
24 degr: 52' to the north- | 
wards of the caſt, & ſetsas | 


much to the northwards of 6 
the welt. - When the de- ©» 3 
clination is _ , the 


amplitude thus found is ſoutherly, as may appeare by 
the firſt generall Theame turned upſide downe. 


Of the amplitude thus found there is often uſe made at ſea,for 6 nding 
the variation of the compaſſe. Which is done afterthis manner, 

Suppoling thecircumfcrence or outermoſt edge of the card or fly of the 
compaſlle to bedivided into 360 degrees, and the. points of the needles to 
be placed direQly under the flower-deluce,or north and ſouth points :. you 
arc to obſcrye at ſun-riſing or _— how many degrees the ſunne is from 

+ ® 


* 


the eaſt or weſt peintsof the compaſſe, which number of degrees, - if th 
agree with the arp'itude found by this propoſition, as is before ſhewed, 
and be on the ſame ſide; then hath the compaſſe no vanation : but if they 
differ, looke he w many degrees that diffefence is, ſo much is the yariation. 
As for exxwple, Admit I finde the amplitude (as before) to be 2.4 de- 


| degrees 52 minutes northerly, then I know that the ſunne ſhould ſet almoſt 


25 eegrees from the well to the northwards, but obſerving at funne-ſerting 
with my compaſle, admit 1 finde it to ſet but 19 degrees from the weſt 
point of ny compaſſeto the northwarJs , then hereby I gather that the: 
vatiation of my compaſle 1s almoſt 6 degrees. And thus you way finde 
how u:uch the variation of the compaſſe is, Now, 


To finde which way the compaſſe varieth. 


If thedegree of the compaſſe which ſhouid cireA'y reſpeR the ſunne at 
his11ſtny or ſerting, _ thedegree of ampl tnde found as before) be 
more towards the right hand than the ſun=riſing or ſetting, the variatioa 
is eaſterly; but if it bc more towards the left hand, the variation is weſterly, 
Becauſe when a mans face is towards the north,the caſt ison his right hand, 
and the weſt on hislefe. | 

As in this example, I finde by the awplitude, that the ſunne ſhould fer 
almoſt 25 degrees from the weſt point of my compaſle northerly , but fet+ 
ting the ſunnc [ ſee that this 25 degree of mycompaſſe is more towards the. 
right hand than the place of ſun- ſet, therefore T conclude that the var ation. 
1s caſterly, 

And thus is the variation of the compaſſe found to be almoſt 6 degrees 
eaſterly, ſo that the nerth point of the compaſle ſhewes not the true north, 
but points almoſt 6 degrees to the caſtward of the north;an$conſcquently 
all theother points of the compaſiedire& more toward the right hand than 
they ſhould doe by almoſt 6 deerees. And thelikein all points is tobe un» 
derſtood if the obſervation had beene made at ſun riſing 

Note It is fitteſt to make theſe obſervations when the funne ſeemes to 
be a little abovethe hor12on, namely when the lower edge of the ſunne 
ſcemes almoſt to touch the hor:zon, for then the ſunne is in the boriz<a, 
though by reaſon of his refiation and paiallax hee ſceme to bee aboye 


It, 


Caſe 13. To finde the houre of Sunne-rifing and 
ſetting, | 


Poles elevation _ AB-51 deg.32' t AB 10,c999rg5 
Suns declination compl, AD 15 io tc AD 9,4330804 
Howre of Suamne-riſmg A 7o 03. .66A 9,5329959 
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Fhe ſecond Booke. 29 


This 50 deg: 03' converted into time is 4 ho: 40'-12", 


which is the time of SunR-rifing after midnight: Bur it 


the declination had beene foutherly, this 4 ho: 40'-12" 
thus found had beene the time of ſun-ſetting after noon, 


as may appeare by the generall ſchcame turned upſide- 


»* 


downe, 


end after the forme of this laſt example, 1f there were given 
The azimuth of the ſunnes riſing or {etting and the ſunnes decls- 
ation, Wee-mt ohe finde the. angle of the ſunnes meridian with 
the horizon: Or the poles elevation, after the forme of the laſt 
but one. : 


Cale 14. The Declination ofthe Sunne,and his azimuth 
of riſing and ſetting given: To finde the houre, 


Let the Sunnes Declination be 1 5 dep: 10' northerly, 
His azimuth at his. riſing or ſetting 65 deg. 08' from 
the north. . 
T0 finde the boure. + 


Swxs declinat:compl: AD 5 deg.10'.co:ar: $ AD 0,0153967 


$S unnes Azamuth 2 DB 65 : o8. +: S-DB 9,95 455 
Hogre of Sun-riſing A7o 03 . SA I 422 


Which 70 deg.03' converted intotimeis 4ho.qo'-12”, 
the houre of Sunne-riſing : but if the declination had 
beene ſoutherly, this 21ch.thus tound had beene the 
houre of Sunne-ſetting. - . 


| erfrd after the forme of this excmple , If there were given 
(45 in the thirteemh (aſe) The latitude, and Sunnes declina- 
tion: wee might findethe.cngle of the Sunnes poſition , or the 
Complement x 26 which #s the angle of the Sunnxes mers- 
aian with the horizon, * | Ro 
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30 Trigonometrie, | 
The houre of Sun-rifing or ſetting, and the angle C15 The amplitude, 
1 of the Suns Cid with he izon given; < 16 The ſunnes de- 
To finde clination. 


Let the houre of Sur-riſing be 4 ho: 40' 1 2 

Which converted into degrees is 70 deg:03', 7 

The angle of the Sunnes. meridian with the horizon 
54 deg: 13". 


Caſe 15. To finde the Amplitude. 

Angle of merid: & horizon D 54 d.13' co:arzs D 0,09085 39 

Howre of ſun-riſing in deg: A 70 03 Sc A 9,5 330090 

Amplitude compl: DB 24 52 SC DB 9,6238629 
Caſe 16. To finde 1he Sunnes declination. 


Angle of merid: & horizon D 54deg-13' tcD 9.8578031 
Howre of ſunne-riſing A 70 03' CA 9,5598854 
Sunnes declination compl: AD 1s 10 $sc AD 9,4176:85 


V Vhich declination 15 dep. 10' is northerly,becauſe the 
houre of ſim-riſing is before 6 : otherwile the ſaid houre 
being after 6, the declination ſhould be ſoutherly. 


And after the forme of the laſt caſe but one, wee may by the 
fame things given finde the poles elevation. 


Ani thus it 1s evident, that of the five circular parts of this 
right angled ſphericall triangle, namely of the two oblique an- 
gles, the two ſides and the hypothenuſall there may be framed 
30 problemes or queſtions of the ſpheare and theſe 30 problemes 
are reduced ro 16 caſes, and theſe 16 caſes to that one funda- 
mentall axiome before ſet downe; and the like is to be underſtood 
21 other right angled ſpherical triangles . 

The [ame 30 queſtions might alſo have beene moved and re- 
folued m the quadrantall triangle A G D; and they alſo __ 

| | N 


\ 
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The ſecond Buoke. | 31 
duced to16 caſes, and thoſe 16 caſes to the aforeſaid fundamen.- 
tall axiome. Of which things having before given ſufficient 
light, wee will leave the prattiſe thereof to the 1nduſtrions rea- 
der. : VEL, 

And it will not be amiſſe, when there 1s a queſtion propoſed 


in a right angled ſphericall triangle, to marke it with the let-. 


ters A BD; /ctting B at the right angle, and AD to the hypo- 
thenuſall: Or if it be A quadrantall triangle, ſet DG to the qua- 
drantall ſide, and A at the angle thereto oppoſite. 

As (if in the generall [cheame of the ſpheare before going) 1 
would reſolve th? triangle Q F,right angled at Q. put for Y, 
A,for Q, B, and for F,D, as inthe firit of theſe triangles: Or 1 
put for F,A, for Q.B, and for V-D, as in this ſecond triangle: 


4 
».* 
: 
D B A - 
Ins thus firſt In this ſecond 
triangle, triangle, 


A, # The equinoFfliall point of V and =, which in ths D 
ſecond triangle is ; : 
AB,is An arch of the equinottiall which in the ſecond 1s D B, 
DB,” An arch of the ſuns meridian,which in the ſecond A B. 
” And thus 
AD,#T he ſuns place or diſtance from the neareſt equino- : 
ftiall point , which in the ſtcond triangle « alſ0 DA. 


Þ 


AB,# The ſunnes ri ght aſcenſion from the neare#t equi- 0 


nottiall point, which in the ſecond triangle ts DB, 


DB,” The (uns declination which in the ſecond triangle iv AB, 


2 


A, is The angle of the Ecliptich with the Equineiall is D. 


D, «s The angle of the ſums meridian with the Ectiprick, 


which us the ſecond triangle is As 
8 F2e ſec, | od 
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3-2 1 rigohometrie. 
end any two of theſe being given we may finde any third re- 


quired; and ſo frame 30 ſeverall queſtions, every of which vn 


one of theſe triangles will be conformable to the exemplary ta- 


ble of right ansled triangles before ſet downe, 

eAnd the like ts to be wnderſtood in the other two triansles 
before mentioned RY Cand V'S E: ſo that in theſe foure right 
angled triangles,you may frame 120 queſtions of the ſpheare,and 
thesr reſolutions: + And the like you might doe in their quadran- 
talls:all which [ leave to your owne prattice, deſiring to uſe as 


much brevity as conveniently Imay. 


end thus much touching the reſolution of ſuch ſphericall tri- 
angles as are either right angled or quadrantall.N gw wee come 
19 thoſe that are Oblique, which have 12 caſts, ten whereof doe 
alſo depend upon the firſt generall eAxiome afore going , and 
ziohe be raw. But that all things may b the more 
eaſie and periÞicuons, wee will lay downe two conſetaries fol- 


lowing of the ſaid firſt eAxiome, after we have declared in ge- 


.nerall the caſes of an oblique triangle. 


us, —— 
—_— _—_— —_— 
CE 0 _—— 
—— oe et... Ao — 


. Of Oblique Sphericall Triangles. 


CHAP. 4 
5 Of:the Cafes and Queſtions in- 


cident in every oblique ſphericall Triangle 
in generall: and- parcicularly of thoſe two 
caſes wherein the things given and. 
required are oppoſites, 


O the intenr the application of the dofrine of ſpheri- 
cail triangles may be the better underſtood , wee will 
here (as we have before in right angled criangles)give 

 EXAMPics 


33 
examples of the ſeycrall caſes of an oblique triangle in the 
a reſolution of ſome knowne triangle of the ſpheare. 
And wee have before noted. in. 


ch-3- thateA'G F is an. 
us ſfappoſethe firſt of theſe triaz 
ADE to be the ſame(where we changet wr neon 
neceſſity, bur for the better conformity ofall the examples, 
that 4 here may be in place.of 4 there;namcly at the pole 
of the world;D herein place of G there;namely at the Zenith; 
and E here, in place of F there, namely at the Sunne. Then is 
AD, the complement of the pokes dlevation, or the 
...- - ofthe pole fromthe zenith. ; © — 
AE; the co eofthe Sunnes , or the ah1- 
ſtance of the the pole, ; 
E D, the complement ofthe Sunnes ar ee the Sunnes di- 
A, theangle of che houre from t of the 
meridian of the Sun with the eplace. 


E, the —_— Sannes poſition refer ofthe polean 


d -_ 
- # n : "I F 1 


: 


-D, the Siniies azinuth fromthe north partof the meridian. 


| * 
: Z j Pe ” of . 
. A Py 4 : 


we 


ſcheame of the 


theſe being given,the other three may be 
found. So thatof thele fixe parts conferred together, there 
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ariſe in this triangle, and ſo in others, ſixty queſtions or prox 
blemes of the ſpeare : whichall are reducedto 12'caſes, the 
refolution whereof-weintendinew to fliew and exetyplific in. 
this triangle, avd withall & pvit 


Ul <6 point out the ſaid Gxty queſtions 
here incident,--referring every of them to their proper caſes. . 
And that theſe 60-preblemes may be the more conforma-- 
ble to the 12 cafes wherennto they are referred , I have mat- 
ked this triangle ſixe ſeveral{wayes: that forhe things'given. 
and required in every of "theſe 66-problemes,: (and 1s 1n all 
others) may in one of' theſe triarigles be noted by the ſame - 
letters, as are uſed ini. the caſe and example whereunto that - 
probleme is referred ; whereunto Famthe ratber induced by 
che example of the Honourable Lord A{gparrinhis!s 2 caſts 
of an oblique triangle: ſet forthiin his booke of the conftru- 
@ionof Logarithmieds.; oi foto bln age © 
But every man is at liberty] to doc-herein 3s hee thinkes 
-good, f9gtberiales aps general, howfogver the. tyjangles or 
theidpartsaremarked...'- 1-7-7 1} bt noble gy 
_ -Andthus.hdyzng ſhewed:ingenerall, wit cales and que- 
ſtions are incident 1n an oblique ſphericall triangle,-1ve come 
now, to. handle then particulay; Laying for therwo frit ca- 


ſes this ground. . 


ConſeQary 7: : 
In all ſphericall triangles: The fines of the ſides,tothe fins 
of their oppoſite angles, are direitly propertionall. q 


That is, Inthe fir(t of the foregoing triangles. eAs the ſine 
of one ſide ED, 1511 47 $540" tothe ſine of his oppoſite angle at 
A: ſos the fine of another fide AD, to the ſine of 16 appoſite ar 
lc at E. end the like 1s te be muderſtood inthe [epond trian- 
ole,and foin thereſt.” 


Nets We fycake hereof naturall fines, Asvwſually whereſoever we ſpeak 


of the proportion of ſines and tangents, we meane of the naturall fines and 
tangents, and where we ſpeake of the equality of fines and _— wee 


meats Cartificiall fines and:tangents, thatizzof the JogarirhineFof the 
- : ndpuzal} Gaeo2rd jangents 5. Fer where there 15.48 equality of phe qreſicel, 
þ 2  * = os: &. : _ 4 
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© Conſtra4; News owt 
oblique angha I "the "fn. or 
DB, ie ;eſolved into TER price NE ADB apd 
Db He nts De EN 


rs 


bd . 


+ $: 
ofa Bos are equal 
wy ge cos ED+-$8E. 


| Fey 
Lfnd the, [the ts to be KY, 


f 


| Fores in all ſpherical trian ford ine which was to be proved, 
And bence my ewecaſes yn an oblique ringed e reſolved, 


F 
yy , , 4 ESE EE - 
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Caſe 1. Two angles, with aſide. P7 ofiteto one of gems - 


_ven;.t findethe Sdeapy tet the other. "_... 


L \ L 


As inthe ſecond oblique triangle, Tet there Bier ; Me 


The Sunnes azimmth os the _— DAE. 107 deg: 36, 

whoſe compl: to 180 deg: pring the 
- Sannes azimuth from x 5 —_ [: AD, = 72 *4: 

The houre from noone E 3 b6:45'-44", MM as 
which converted into degrees, £3 ht 

The Suns height being, che complement of AD, © 33 28 
And let there be required the Suns declination, whichis 

. thecompl:of 


As the ſine of the houre row 1007,S E 36 d.26' co:Ar:0,0792283 


to the ſine comp:of the ſwns height: sAD 57 32 - 9,9261900 
ſo the fine of the ſunnes azsmuth; $ A.72 24- 9,9791798 


to the ine of the compl; of ghee $ED74. 50 We” bas os 


ſunnes declination, 


Wheewp tbe fo declination appeares to be I5 gas 


* 


A 5s 1 - Lnnther: cxampleof this bo 
Let there be | eiven in the 6 triangle, No 
The Sunnes azimuth from the nerth DEA, - - roydeg 36” 
. whoſe complenyent .to 180.deg. * RE [8 ; —-- FS 24 
The howre fuete M0000. A,.3hou ts: Hp, © EE 998 = 


which converted into ; 0 /Gbegrecs 13 ISS WO 
The ſuns declination the romplement of AD-* £5) 
And let there: berequired the Sanfes- height 
-_ complzof FD, ſh ny thine, 4 | 2 
es the (ine of the Aeon he v\ B92 di £4cndte; 5388202 
rs ſine compl:the' (ny deotinnr,” 3 ADy3 "$0: ua 57 WR, "034502 2 
/o the fine of he hv: from woods, $ A''56:26- "9 02omhp 
to fine compl. the ſun; beght:  $EDgp"432 © 9, 9261052 
| , Whereby the Suns height *ppeares to be 32 deg. 28%. 
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Note. By :mitarion of either of theſe examples, there may 
foure other queſtions im this triangle, and fo of any other be re- 
ſolved: As 3. if (imthe firſt reangie ) there br given, 
© The hours of the tay,the angle of the freer pojution, and the 
height of the'pole © To finds the height of \thefmmne, 
qe If there were givenin the fourth triangle, 
The houre of the day, the angle of the ſunnes poſition , and the 
height of the ſunne : T'o finde rhe Bright of the pole, 
5. If there wert given the rhiva wiangle, | 
T he ſunnes azimuth ,and anple of poſition,and declination: To 
finde the elevation of the x —_ 9 
6. If there were given in the ſixth mm TED 
The ſunnes awumnuth and angle of. polhition; and: we poles vlevs- 
tion : To finde the ſunmnes declination; ct 


Caſe 2. Two ſides with an anele oppoſite to one of them 
given: to finde the an gle oppoſite to the other. 


Let there be given in the ſecond oblique triangle, = 
The Sunnes height abave the horizon,compl AD 32 deg.28' 
The Sunnes declination northerly, compl, ED 15 0 
The Sunnes, exzamuth A 107 deg. 36',or A. 72 24 
+... Andletthere be required the houre from noone E, 
As ſme compl.the (ums ys 6 s ED 74 d.z0'.00.4740,0153967 
to the ſine of the azimuth; $A 72 . 24 9,9791798 
{0 {ine compl.the [unnes height ,SAD57 33 .9,9261900 
70 the ſine of the ho,from naove.'s E 56. .26- © '9, 9207665 
V Vhich 56 deg. 26! conyerred into time is 3 ho. 45? 
44 > Which in the forenooneis 14-16" after 8 of the 
clocke, but inthe afternoone 45-44" after three of the 


Clocke. - | itz PF. 
Note. The arch ov-avgle anſwering to 9.9:05665, 4 not full 
"| $Galey. 10" but wants almoſt x fifteenth part of a minure, 


or 4 ſeconds, but for the more facility and readineſſe it 
ſhall ſuffice to give the examples to a minute, ſuch as de- 
fire more preciſeneſſe may doe as we have ſbewed in the 
© - " ſecond chapter of plaine triangles ſeft8, © 
172.0 L 3 Another 


|!  riganometrie. 
-LAnether example of this ſecond | Caſe. 


Let there be given in the fifth triangle, 
The Sunnes declination wortherly, compleneent AD x 54eg: 1c 
The Smns. height Above the hore<en, complement ED' 32 28 
The ho: from noon, 2 ho: 45'-44 ' which 6 mdegis A 56 26 
And let there be required the Sunnes. Azimuth E. 


Proportion. | 
As ſine compl. the Suns bright, $ED 57d-32'. C0lr, 00738100 
ta the fone of the haure;. s&A 56 26 9,9207717 
fo ſme compl.the Suns declinat. SAD74' 50 9,98463; 
to the fine of the Azimuth, SE 72 #4 9990185 
- Which'72 deg-24' is here the Sannes azimuth from t 


ſouth, the complement whereof to r80 deg.is 107 deg. 
- 36'the Sunnes azimut north. 


By imitation of either bo theſe examples, there may 
foure other queſtions in this triangle, and ſo of any other be re- 
ſolved: As 
3. If there were given iu the firſt triangle, 
T he poles Rs on, the ſannes beight above the horizon, and 
the houre from noone: To finite the ſunves angle of poſition. 
| 4+ If there were givenin the third triantle, 
The FG dechnation the poles elevation, and rhe Swxnes angle 
of poſition: To finde the Sunnes WESnIrY ” 
5. If there were given in the fourth triangle, 
T he Sunnes height above the- horizan, rhe potes elevation, And 
' the angle of poſition > To finde thehovte.. _ 
6. If there were given in the fxth trienvle,' * 
Th: poles elevation; the Sunnes declination, and azimmth : To 


finds the.angle of the ſunnes poſition. 
This firſt y Ne BR have becae propoſed thus. 
Of at INK; and angles, The ſine of a fidb with the fine of an 


her fide, i equal to the ſme of that 0- 


gle oppoſe ite ro axot 

berif with the fine of the angle oppoſite to the firſt That is, 
 S2ADbÞ+s 4 is equallto 5 £2 +5 £, 

Which in cect is the ſame wich the former, andinlike ſort 


demon- 
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demonſtrated. But the former is to be preferred being briefe, 
perſpicuous and well knoxwne to ſuch as haye' beene conyer- 
tant in ſphericall triangles. 
But 1n the uſe ef this conſetary, and of the two laſt caſes; 
there happens the like doubtas we have noted upon theninth 
caſe of plaine triangles. Namely in ſptericall triangles it is 
doubtftll,' whether the. angle neareſtto aright angle, and his 
oppoſite fide be both ofoneandrthe fame; or of divers kinds, 
unteſſ&yondiſcoverir by your worke, or-that it be a. thing 
glyen by ſuppoſition. | os 
' This doubr:may for the moſt part be removed by the ex- © 7 
a delineation: of the-ſcheame'or figure : whereby yoa thall * 
perceive whetheraſphericall angle be acute: or obtuſe, and 
{ide greater ortefle than a t- Bar you may be furthe® 
directed herein bythe three propoſitions of the Baron of 
Harchifton, which I have for that purpoſe ſer downe inthe 


- 


fir chapter of ſphoricill triangles. © '/ 11 > (+ viitls 54. 
Asin this laſt example, ſeeing the ſide e1 D 74 degiiso' is 
nearer toa quadrant that his oppoſite angle at E being -72 d. 
24'; or 107d. 36: therefore (by. the laſt ofthoſecthree)' two 
angles of that triangle are of one kinde, andthe third greater 
-than a quadrant.” That is,ithetwo angles ateLFand D are a- 
cure, and thethird at Z,namely e-C E Dis r than a qua- 
drant: thereforethe angle there found «FED is 207 deg. 36, 
Andthelike judgement 1s tobe given of others, Eb 


* * 
- 


HAP, 


F Of cighe other C: 
oblique ſphecricall'Triangle,reſolved at rwo. 
' © operations by a perpendicular>let falle- 


p TN the cighreaſesnoxeh Mlowing,there areatfothiee things 
(in an oblique trjangle)given,to fide a fourth, for the fin- 


ding- 


Fr: FP OE "OI LT as. 
TA 2B 5 
on 4 63 


an Trigonometiie. 
ing whereof it is- requiſite that the trianigle propoſed be re- 
rub. to.two right angled triangles by. a perpendicular let 
fall from one of the angles to his oppoſite fade ; which: per- 
pendicular falls ſometimes. within the. triangle , ſometimes 
without. © | | 
If the angles at the baſbe both of one kynde (that is both ob- 
ſe or bothy acute) the perpendicular: falls within the triangle; 
:f of devers kinds, without; and the:converſe.!  .' __ 
In letting fall the perpendcular, you are to oblerve' theſc 
three conditions, eſpecially the firſt, TT 
i. Fromthe end of 4 fide given, being adjacent to en angle 
given, let fall the perpendicular mouſe totbat angle. 
2. And touching mm ome part the Geo reguitied, bag t on 
. Or oppoſite (sf it may be) to the angle required... 
The firſt of theſe conditions is neceſſarily to be obſerved 
inall the 8 caſes fallowing ; the ſecond in the ſixth caſe, and 
the third in the fourth caſe, though all eruc in every caſc. 
Ang thus ſhall we have'tworightangled triangles, and the 
hypothenuſall in the one may be ſaid to be correſpondent to 
the hypothenuſallin the other, and the baſe in the one to the 
baſc m theatherzand fo the other parts. | ; 
- Theninoneof theſeright angled triangles, (which for d@ — 
Ninion fake we call the firſt ) there is given the hypothenu- 
fall, and angle at the baſe, whereby may be found the baſe, or 
angle at the perþendi as occaſion requires. ; by: the ſc- 
venth or ninth caſes of right angled triangles. Aud this is the 
firſt operation. | 
For the ſecond, there muſt (gf the things thus given and 
required) two things in-one- vflakigle, be compared to two 
correſpondent things in the other triangle, which two in 
cach, with the perpendicular, make three things in each tri- 
angle, cither adjacent, (that is lying together) or oppoſite ; 


which three the perpeadiewar is awayes one of the cx- 
treames, and the thing 


ircd, anc of the other extreames. 
All which may ap in cyery of theſe fixe triangles. = 

So thatby he ſcare Axiome of rightaugled {pheri- 

t 1. Rad, 


| 
; 
: 
£ 


50 E'D + Radins, 
tec eA +t DB. 
s E B + Raains. 
$BDA+s5DB., 
#6 E + Radins. 


ec AD+DB. © 
5c BDE+ Radins. 


tif from equall things we takeaway cquall things, the 
things remaining are equall. Therefore -from either fide ta- 
king e, or 5c D ÞB and Radbns, it followes that 
1. ce AD +oc EB isequalltoss ED +ireAB 
2.5 eAB+ticE isequallitos EB +tice1 
3. 56 ef +s BDEisecquall to:sc E sBDA 
& 5 BDATtc ED is equalltosc DBe+ tc e AD 


4 


tD B +zxc. 


® 
kl 
Ro 


Bo. 
% 


S 
FR 


A E "D 
Wherefore in cachright angled triangle, ſuppoſing the 

three parts more remote from the right anglc, to be noted as 

isaforeſaid with their complements, and uſing (as is expreſ- 

ſxdin the fundamentall axiome) the fines of the middle parts, ©” 


and the tangents of the extreames adjacent, or the fines comp. 
of the o 


polite extreames, you may obſerve, that 


iS, | 
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The middle part in this firft triangle, with the extreame inthe . 
ſecond: ts equall to the maddle part bf the ſecond, with the 
extreame inthe fr 

And by helpe of this ConſeQary might theſe 8 caſes be re- 
ſolved, which alſo by the Corollary of 3 prop: chap: 2..of 
laine triangles may bee propoſed as followeth; in which -. 

Lalank we intend+to ul it, n 


ConſeQary 2. 
As the midale part in the firft Triangle, is in proportion 
io the middle part in the ſecond: ſo u the.extreamcin the 
firit, tothe extreamein the (e econd, a 


Though the perpendicularbe alwayes one of the extreames 
in either triangle, (as is before noted) yet wee uſe not thar, 
but the other extreame in both. | 
V Vherefore in any of the ſixe oblique triangles, ſeeing A B 
and D B, are oppoſite extreamesto A.D : as EB and D B, 
a" tt» ED, therefore 
1. ASsc AB, tos: EB:losc ADtoscE D. 
And ſeeing 4 and DB, are adjacent extreames to A'Þ : 
asfand DY arcta E B, therefore T 
2. ASseAB,tos EB: lotc A, torcF. 
Againe, ſecing B D AandD B, are oppoſite extreames to 
ef: as BDEandDB areuntoE, therefore 
2. ASs BD A4,tos B DE: ſosc A,tosceE. 
Laſt!v, ſeeing AD andD B, are adjacent extreames to 
BD A:as ED and D B,arcunto BD EF, therefore 
4. A8scBD A,toscBDE:lorc AD, torcED. 
And thus for the better underſtanding of this conſeRary, 
It may be divided into theſe foure parts. 
1. As fine compl: the firſt baſe to ſine compl: the ſecond: ſo ſine 
compl: the firſt hypothenuſall, to ſine compl:the ſecond, 
And this ſerves forthe 32and 7 caſes. following. 
2+ As the fine of thefirſt baſe, to the fie of the ſecond: [0 woe; 
compl : the firit angle at the baſe, to tang: compl: the 
ſecond. 


Which ſerves for the 4 and 10 caſts, 3. As 
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3. As the ſine of the firſt angle at the perpendicular, to rhe ſine 
of the (econd: ſo fine compl. the firſt angle at the baſe, to 
© fine compl.the ſecond. 
V Vhich ſerves for the 5 and 9 caſes. 
| 4- As 11mecompl, the firſt angle at the perpendicular , ro finc 
compl. the ſecond : ſo tang.compl; the firft hyporthenuſall, 
to tang..compl. the ſecond. 
And this ſerves for the 6 and 8 caſes followihg. 
The words (fir and ſerond ) we here we to diſtinguiſh the 
two right angled triangles. 
This conſetary might have beene otherwiſe demonſtra- 
ted, as by producing the (ides of the oblique triangle ro qua- 
_ _ - drants,&c. ButlI havethe rather uſed this forme, that ſo the 
deduction thereof from the firſt fandamentall Axiome before 
going might the better appeare. Andthis ground thus laid, 
wecome no\y to the 8 caſes thereon depending. 
3B Pe, 


ER 


Caſe 3. Two ſides, andeheir contained angle given - 


io finde the third fide. 
2 eat | 
Letthere be giveo in theſe oblique triangle , 
The Poles Elevation , complement AD, $14. 32 


The ho,from noon 3 bu:45"-44" which in degrees is A, 56 26 
The Sunnes declination northerly, complement AE 15 10 
Andlet there be requi 


By 


the Sunnes height, compl: ED. 
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Firſt, By the 7 caſc of right angled triangles , to finde ef B 
andEB. 


The howre from noone, A g$6deg.26'. sc A 9,7426520 
The poles elevation: compl:-AD 51 32. tAD 9.900086 Li 
The arch AB23 43; tAB9g,642738; 
The ſumme or remayner of e1BandeAE is EB. 
But here from AE 74 d.z0' | Oriftocompl; AE r5deg tomin. 


; ] we adde ” © X* rs 
{ubſtracdwg AB 2 3__43 | we have cowpl. EB = 9 


there remaines EB 51. a7 and fo.of thereſt; © . 


Secondly for ED, by the ſecond conſetry the proportion is: 


As line compl: the firſt arch found, 1c AB » Ci 66d:1;'co,er 0,0338zz00 
to fige con.p:the ſecond arch foundsse EW Þ Js 38) 53 947977775 
fo is the fine:of the Poles clevation,,c ADC 2 Yr 524 32 0.393745.2 
t0 the ihe of the Sunnes altitude. 5c ED $33, 28 9,7 299 4a7 


2. Example. 


Let there be given inthe fifth triang'e, 
The Sannes declination\uortherſy, compl: AD 15 deg: 10', 
The houre from noone, ho. 45-44" ,whic he A 6 26 
in degrees u the angle wy - 
The Poles elevation : complement APE, 38 28. 
And let there be required the Suns height,compl.ED. 


Firſt for ABand EB, _. 
The houre from noone A $6d.26' 5c A 947426520 
T he Suns declination compl: ADis 1o t AD 10,5659g195 


The arch AB 63 $3} t AB 10,3095735 
From which ſabſtrating AE 38. 28 
there remaines EB'25 2x5. 


Secondly for E D the proportion is 
As fine compl:the firſt arch found,re ABY,, (5 26.d.07 , £8.47,0,3563496 


to fine com. the ſecond arch found:o& FBC = Js64 35 929557890 
ſo is fine the Suns declination, ' ge 2 YsI5 10 934176837 
to linc the Sunnes altitude. «ED '$32 28 9, 7298223 


| Note. eAlthongh there be a difference betweene the artifi- 
c44ll ſine here found and the former, yet the difference of their 
arches is little more tha one tenth fart of a mm: which ariſeth by 
” E negletting 


EA» CEAVE ICT 
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weolefling the ſeconds and thirds in the arch firſt found AB. He 
that deſires to works to ſtconds, may doe it as wee have firwed 
chap.2, ſet. 8 of plaine triangles. But in theſe examples wee 
world not trouble beginners with them at the firſt, it being ſuf- 
ficiens for ordinary eocaſions of the worke be true to 4 minute. 

And after the forme of either of theſe examples ,we may 
calculate tables of the Sunnes height for every houre 

and minnte of the day By which tables may be made the 
gadrarts and Ring dyalls, and other inſtrumental and 

fixed dyalls that give the. honre of the day by the Sunnes 

height. 
3 Example. 

Let there be given in the ſecond oblique triangle, 

The Sunnes height above the horizon,complement AD 32 d.2S' 

The Suns azimmth DAE,or rather the acute ang:BAD72 24 

The poles elevation, complement A Exg1 323 

Andlet. there be\required the Sunnes declin:compl:; ED. 

Firſt for eA Band EB. | 

The Suns azimuth from the ſouth, A 72 d.24' sc A, 9, 4805385 
T he Sunnes height, complement, AD 32 28tAD. 10,1963704 


The arch AB 25 25t AB. 9,6769089 
W hereto adding, _ AE 38 28 
The. ſumme is EB 63 53. 


Secondly for E D, the proportion is 
As ſine compl:the firſt arch found, sc 4B I C5 54d, 357 £0.47,.0,904q2T T0 
to ſine comp:the ſecond arch found: ssE 30 7 J)5s36 ©7 9,6436504 
ſo is the fine of the Sunnes height, 5c. 'Y 5 33 369 0.729197 
to the fine of the Suns declination: 52D Co l5 10. 9. 4:76 


The ſame might be found by the ſame things given in the ſixt 
triangle, where the perpendicular falls from the pole. 

R end after the forme of any of theſe three examples there 
may 4 third queſtion in this triangle and ſo in any other be re- 
ſolved. 

 _ eMr3. If in thethirdor fourth triangle there begiven, 
The Sunnes declination, the Sunnes height above the horszox, 
and the angle of the Sunnes poſition: to finde the Poles 
comm "* Caſe 
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Caſe4. Fwo ſides , and their comained angle given : 
ro finde one of the other angles. 


Let there be given in the ſecond oblique triangle, 
The Suns height above the horizon complement AD, 32 deg. 2% 


The Poles Elevation, complement AE 51, 32 
The Sunnes azimuth D A E , or rather the | 
acute angle, | BAD,73 24 
Aud let there be required the houre from noone E. 
Firſt fore LB and EB. 


The Suns azimuth from the ſouth, A 72 d.2q'sC A. 9, 4805385 
The Sunnes beight, complement, AD 32 28tAD. 10,1963704 
The arch AB 25 25t AB. 9 6769089 
The ſremme or remainer of AB and A EjsEB. 

But hereunto AZ 25 dege2s' 

Adding AE 38 28 

The ſummeis EB63z 53 


Secondly for E, by the ſecond conſeQary the proportion is 
As the fine of the firſt arch found,r ABY ,, Cs 25 d.35'. £947, 0,3673 424 


toſine the ſecond arch found: x» £b( = Ys63 53 9,95 32277 
ſo tang. compl: theazimuth re AC L Hep 36 8| 9,5013538 fl 
t0 rang;compl:; the houre, te EBYCc33 34 982192389 *" "MES, 
Whoſe compl: 56 deg: 26' conyerted into time 1s 3 ho: 45* 
44" before orafter noone. 


As the $jne of the firſt arch found, 
Or the pro- to the vine of the ſecond om 1 
portion is ſs 4s the twp. of the azimuth from eaft or weſt, 
to the tangent of the houre from $1xe, 


Or bythe 3 (* As rhe £4ne of the ſecond arch found, 

theoreme of ) 5s to the 11m of the fir ſt arch found: 

ch:4.of plain )/os- the tavg.of the azimuth fromthe meridian, 
triangles. to the taugene of the hore from noone. 


| N ore. 


4 


. 
k 


jk "Ig fo 
27525 The remainer 1s At25 25 
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Nyre.T helike variety may be uſed in the next example, and 
alſo in the examples ofthe 6. 8. and 10. cafes;and part- 
ly inevery caſe; which having here briefly noted, wee 
ſhall leave to pour owne praAue, as your occaſion rc- 
quires. | 


2 E xample. 


Let there be given inthe fifth triangle, 
The Sunnes declination northerly, complement AD 15 da1o' 
The ho. from noon 3 ho:45'-44" which in degrees is A, 56 26 
The Poles elevation, complement AE,51 32 
And let there be required the Sunnes azimuth FE. 


Firſt for ABandE B, | 
T he ho.from noon in degrees, A$6d«26',sc A. 9,7426520 
The Suns declination compl. AD15 10 t AD. 10.5669 195 


The arch AB 63 $53 tAB- 10,3095715 


From which ſubſtratting AZ 28 28 | Orumo AB63-53 
ys : Adding'com.AE 51-32 


Summeis EB 25-25 


Secondly for. EF. 
As the finc of the firſtarch found,s ABY.,, C 5 63 d:537, co,ar-0,0467723 


tO fine the ſecond arch found; yEBC þ Jong 25 9,6326576 
ſo is tangent compl.the houre, ve AC BZ Yet 33 34 9,821880z 
fl 19, ro tang.compl the azimuth. | fe 'E - tn7- 36 9,i013192 


Which x7deg.36' 1s the Sunnes azimnth from the eaft or 
weſt, and the complement thereof 72 deg. 24', is the Suns 
a<imuth from the ſouth, whoſe complement to 180 deg: 

that is 107 deg. 36 ts his azimuth fromthe north, 
Hence might tables br framed ſhewing the Suns azimuth for 
every houre of the day, and for ſeverall ſeaſons of the yeare, 
whereby may be made the dyalls rendrmg the boure by the Suns 


azimuth, 

By imitation of either of .theſe examples , there 
feure other queſtions in this triangle, and /o of any other bere- 
ſolved: As ol = 

3 


a 
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3-If there were given in the firſt oblique triangle, 
The poles elevation, .the howre and the Sunnes declination: To 
finde the ſunnes angle of poſition. 
4+ If there were grvenin the third triangle, 
The ſunnes declination, the Suns angle of poſition,and the Suns 
height: To finle the Sunnes 4zeamauth. 
5. If there were givenin the fourth triangle, 
The Sunnes beight, the angle of poſition, and the Suns declina- 
nation: To F00 the howre from noone. 
6. If there were given inthe fixth triangle, 
The poles elevation, theazimuth_ and the Suns altitude:to finde 
the angle of the Swns poſition, 


Caſe 5. Two aneles, and the ſide betweene them given. 


to finde the third anele, 
Let there begiven in the firſt oblique triangle, 
T he Poles Elevation , complement AD, 51d. 37 
T be ho.from noon 3 bo.45'-44" ,whith in degrees is A, 576 36 
T be Sunnes azimuth _ D iy 36 


And let there be required the angle of poſition, EF. 


Firlt for the angles B D Aand BD E, by the ninth caſe of 
right angled triangles. 
The*Poles elevation compl: AD 5rd32'.s« AD 9,8937452 
The boxre from noone A $6 26t A 10,1781197 
The angle | BDA 40 i7tcBDA 10,0718649 
The ſumme or remayner of BD A and D,is B.DE. 
Bur herefrom D 107 deg:36-. 
{lubſtraking BDA 49 17. 
The remainer is BDE 67 19g. 


For theangle E, by th ſecoad conſe try, 


As the fin= of the ct angle founl, «BD.1 ov (Os 42-17' co,ar.0,18 93859 
ro the frac ofthe (econ angle found:s BOS 2 SN 6 7-19. 929650377 


fois finecompl:the haure, we4 C2 2 33-24 93742620 
$53-OF, 9,8970750 


There. 


29 linecompl.the angle of poſition, vcE, 
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Therefore the angle of poſition £, is 37 deg:s5'. 

" The fame might be found by the ſame things given in the 
ſixth triangle, where there the perpendicwar falls from the 
pole as here from the zenith, TD 


eAnd after the forme of this example there may two other 
queſtions in this triang le, and ſo in any other be reſolved, eAs 
_ 2, If mthe ſecond and fourth triangle there were given, 
The Sunnes altitude, the Sunnes azimuth, and angle of poſition: 
zo finde the houre. = 
3. If inthe third and fifth triangle there were given, 
The Suns declination, the boure, and angle of poſition : to finde 
the Suns azamutb. 


3B 


SP *, 
> % 


SF 


Caſe 6. Two angles, and the ſide betweene them given: 
ro finde one of the other ſides, 


Let there begiven inthe firſt oblique triangle, * 
The Poles Elevation , complement AD, 51d 2u' 
T be ho.from noon 3 ho.q5'-44" which indegrees is A, 576 26 
Fhe Suns azimuth from the north the ER: angle D,1o7 36 
And letthere be required the Suns height, compl. E D. 
1 T | Bi 


— w 


hi 


Trigonometric. 
Firſt for the angles BD AandBD Eg. - 
' The Poles elevation compl: AD 51 d.z2'.3c AD 9,893745% 
The hoxre from noon in deg:;A 56 26 t A yo,t781197 
The angle BDA 40 17tcBDA 10,0718649 
The ſumme or remayner of BD 4 and D,isB DE. 

But here from D 107 deg:36'. 

ſubitracting BDA 4o n7. 

The remainer is BDE 67 1g. 


Secondly for E D. 


As fine compl. the firſt angle found, ze BDAY ., Cs 49-43'co,ur 0,117 55524 
ro finecom. the ſecond angle found: 5c BDE( Z S 22-41. | 0,3386:1994 
ſois tang: the poleseleyation, e4DC(£ 2; 51-32, To,o99913F 
to the tang;of the ſuns altitude, recED )© Cr z2 28, TH Bozegor 


Note. By imitation of this example there may five othey 
queſtions mn this oblique triangle,and /o in any other be reſolved, 
ef | 
2. If there were giveninthe ſixth triangle, 

The poles elevation, the ſunnes azimuth, and the houre from 
nooxe: to finde the ſuns declination, | 
" | 3. Tf there were given inthe ſecondtriangle, 
The ſurmes height, the azamath, and the angle of the ſunnes 
poſition : to finde the ſunnes declination. 
| 4. If there were given enthe fourth triangle, 
The ſunnet altitude, the azimuth, and the angle of the ſunnes 
poſition: to fonde the poles elevation, 
 - 5. ifinthe third triangle there be given, 
The ſunnes leclination,the houre,and the angle of the ſunnes po- 
frtion : to finde the altitude of the 28h | 
6. If in the fifth triangle there be given, 
The [unnes declination, the bosre, and the angle of. the ſunnes 


poſition : to finde theſmnnes altitude, | 


gle op) - 7 to one of thems. 
ir My , 
Let 


— 


Caſe 7. Two ſides, with an 
given : to finde ihe # 


The ſecond Booke. 
Let there be given in the ſecond oblique triangle , 

The Suns height above the borizon,complement AD, 32 deg. 28' 

The Smunnes azsmuth namely the acute angle at A, 73 24 

The Smnnes declination northerly, complement ED, 15 1o 


And let there be required the poles elevation compl: 1E. 


- 


- Firſt forthearch A B; 
The Suns azimmth , A 72 d.24'sc A. 9, 4805385 
T he Sunnes height, complement, AD 32 28tAD. 10,1963704 - 


The arch fir#t found AB 25 25t AB. 9,6769089 


wy 


Secondly for E B, and fo fore E. 


Asthefineof the Sunnes height, 5c 4D $ 33d.28", coor ,a,270130; 


to the ſinc of the Sunnesdeclinat: sc E - ls T0 9, 4176837 

f fine compl;the firft arch found, sc ABC £ 364 35. 99557890 

to line com.the ſecond ach found.sc EY C826 o7 9,043 539 
ſothat thearch EB is 63 deg.5 3%. 's 


The ſunm: or remainer of AB and EB, HA FE, 


= 
% - 


ſubſtraTing AB 25 3F» | 
The remain;ris 4 E' 38 28-the {ide required. 
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2 Example. 
Let there be givenin the ſixth triangle, 
The Poles Elevation, complement AD,51.4.32". 
The Sunnes azimmth from the meridian, the Q , 
».72 2Y<0 
acute angle at 


The Sunnes declination.northerly complement ED, 15 10s 


And let there be required the Sunnes height, compl.LE, 


Firſt for the arch eB. 
The Surnes azimuth, A 72 deg 24. sc A. 9,4805385 
The poles elevation compl;\D5t 32 t ADe 9,9000865 
The arch firſt found, ABiz 30; t AB. 9,3806250 


Secondly for E B, and fo for A E. 


As the ne of the Poles clevationgsc AD 5 51d.32/,co,ar-0,1062548 


to the fine of the Suns declination $cE . '1F 10 9 4176811 
fo line compl: the firſt arch found, 'c ABC = Y' 76 290 _ 9,9373163 
10 hae com3the ſccond arch found: 5c EB 518 $74 9,5117458 

So that the arch. ' EZ 91 do! 

from which ſubſtrafting 4B 123 3o+ 

Fhe remainer 1s AE 7 32 


whoſe compl: 32 d.28' is the ſunnes height required. 


Or ifto compl: EB 184. 57; 
Note. You adde AB13 305% | 
You have com: AE 32 28 the Suns height required 


1 ſhould digreſſe too much if I ſhould. ſhew all the u/es where. 
anto the queitions falling ont m this one triangle might be ap- 
plied: ſome of the principall I thought good to point at, that [ 
might give occaſion of exerciſe, eipecially in theſe later caſes 
bemg omething harder than thereſft.' © © 


Ly * 
. 


Thus by this propoſition you may for one day, m any latitude, 
finde how many degrees above the horizan the ſunne will be upon 
any 
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' any point of the compaſſe; and thereby the variation of the com. 
2, | 
eAs admit being in the latitude of 51 deg: 32 northerly, 1 
finde by the table s for that purpoſe the ſunnes declination nor- 
therly, for ſome day, to be 15 deg: 10', And I would know how 
high the ſunne will be that day, being upon the eaft ſoutheaſt 
point of the compalſſe that is 67 deg: 30' from the meridian. Here 
warking according to the former example ,1 finde the ſuns height 
to be about 35 deg; 33', therefore I obſerve with ſtaffe, qua- 
drant , or other initrument, till 1 finde the ſunne to be 35 deg: 
33 high, and then is the ſunne ea#t ſoutheaſt. Wherefore at that 
initant ſetting the ſunne with my compaſſe, if 1 finde it tobe up- 
on the eaſt ſoutheaſt point, then hath it no variation: if it differ, 
looke how mmnch that difference is, [0 much is the variation, 
Which whether it be eaſterly or weſterly, may be knowne by the 
rule before given after the 12. caſe of the third chapter of right 
augled ſpherical trian gles. | 2 
By this prop: alſo are the azimuthes drawne on thoſe 
quadrants thar give the Surmes azimuth by his altitude, 
and to on thoſe dyall; that doe the like. 


eAnd after the forme of either of theſs examples there may 
foure other queſtions in this oblique triangle and [0 in any other 
be reſolved. es 17” 
3-If there were given mm the firſt oblique triangle 
The poles elevation, the houre from noone, and the Sun hes ghts 
to finde the ſunnes declination. | | 
2 oo If there were given in thethird triangle, 
The ſunnes declination, the Suns angle of poſition,and the poles 
elevation: to finde the Sunnes berght. | 
5. If inthe fourth triangle there were given, 
The ſunnes bei ghe, the angle of the ſunnes poſuton,ard the poles 
elevation : to finde the [unnes declination. . 
6. If in the fifth triangle there were given, | 
The ſunnes declination, the houre from noone, and the [unyes 
beight above the horizon: to finde the poleselevation, 


F- 
Yy 
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Ciſe 8. Two ſides, with an angle oppoſite to one of NIE 
given: 10 finde their contained angle, +» 


z® Let there be giveninthe firſt oblique triangle, 


T he poles elevation, compl: Al ),514d.32' 
The ho. from noon 3 ho:45'-44" which in degrees is A, 56 26 
The ſunnes altitude above the horizon, compl:ED, 32 28 


Andlet there be required the Sunnes aimuch from the 
north, D. 


Firſt, for "Me BDA. 
T he poles elevation comp: Al) 51d.zz'-sc AD 9,8937452 
The houre fromnoome A 56 26.tc A 10,1781197 


T he firſt angle found BDA 4o 17. tc BDA 10,0718649 


Secondly, for BDE the proportion is. 


x co 4r Or 
£ A As tang of thepoles elevation, F Ar ce1d,32'Y 7 4D, 9,990086F5 
to tang.of the ſunnes altituJe.es FP - + 22 28 9,*0362.96 
ſofine co:the fir angle foundse FD.- $49 43 0.3*2.4428 
to line compl. the ſecand. Sc BDE $323 41 9,3861589 


T he ſumme or remainer of the firſt and econ —_— fonnd, 
namely of BOA and BD, «5s the anole requirea D, 


But hereto BY A 4» d. io 
adding BDE67 19 
The - INF is D xox 36,the Sunnes azlmuth required. 


2 Example. 
Let there begiven in che ſixth triangle, 
The poles elevation, complement A D,x1 d. <n 2 
Theſuns azimuth f5 the meridian,the acute anole A,72 
The Suns declination, | —_ ED 15 _ 


And let there be required the houre from noone D, 
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Firſt for theangle B D A. 

The poles elevation compl: AD 51 d.32%.xc AD 9,8937452 

The Sunnes azimmth A 72 24t A 10,4986412 

The firft anole found BDA22 93 tc BDA 10,3923864 


Secondly, for BDE the proportion js, 
& 4 IR 


As tang, of the poles elevation, tt ADJ, Ct 51-32 2 8.4 Ds 9,9000865 
to tang of the ſuns declination;zeec ED & Jr 15-10 9,4330804 
fo ſinc<o the firſt angle Found,sc PD4 =; 67-57 9,9970135 

_ tolinecompl,the ſecond, sc BDE $ I-31 9,3z001794 
So that BDE is 78d.29' | Orifunto BD 22-03 


From which take BDA 22 ©3 | You addecorBDE 11:31 


* - { . ; ; 
The rematneris D ys 26 IE ages cd ”y 


Which 56 dzg: 26"converted into time is 3 ho:45'-44” 
from noone, that is 14'-16" after 8 of the clocke in the 
forenoone, or 45'-44" after three of the Cclocke in the af< 
ternoone. 
And thus in any place, for any day, you may frame a table 
of the houre and minute of the Sunnes poſition upon every 
pomt of the cempaſſe. Whereby you ſhall manifeſtly ſee the 
errour of the common rule of bringing two and thirty to 
foureand twenty. 


By imitation of either of theſe examples , there may 
foure other queſitons in thrs triangle, and [0 of any other be re- 
folved: As 7 | 
3.. If *n the ſecond oblique triangle there were given, 
The altitude of the ſunne, the azimuth, and the ſunnes declte 
ration ; to finde the angle of the ſunnes poſition. 
4. If im the third m—__ there were given, X 
The ſunnes declination, the angle of poſition, and the poles elts 
vation: ta finde the haure, - 
5. 1f in the fourth triangle there wore given, 
The ſunnes altitude, the angle of poſition, and the poles eleva- 
tron; to finde the ſunnes azsmnth, | : if 
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6. If in the fifth triangle there be given, 
The ſunnes declination, the honre, and the altitude of the ſunne 
above the hoxiz.on: to finde the angle of poſition. | 


Caſe 9. Two angles, and a ſat oppoſite to one of them gi- 
V-n:to find; the third Ty . 7 


Let there be given inthe ſecond oblique triangle, 
'The Sunnes height above the harizon,complement AD 32 d.28' 
The Suns azimuth from the maridian the aonteangle A72 24. 
The houre from noon 7, ho: 45'-44", which in deg: 45s Ex6 26 


And let there be required the angle of poſition, P. 


Firſt for the angle BDA, 
The Suns altitude compl: AD, 32 de28'. s« AD. 9,7298197 
"The Sunnes azimuth A ©9752 24 t A. 10,4986412 
The angle firſt fonnd, BDA, 30 35 tcBDA.10,2 384609 
Secondly for B D Z the proportion 1s 


As ſinecompl: the azimuth, 1's Yo C517d.36' comer O,glgg6ty 
to fine com.th< houre from noone:s: *: - #322 30 9,7426526 
ſo the fine of the firftanglefound,e BL iC £ Y5 59 35 09,7065 394 
to the linc of the hens s BDE3Y C563 30 9,96865 29 


The ſumme or remayner of the firſt and ſecond *angle 
found, BD Aand BDE, js the angle D required, 
But in this example, From BDE 68d.30' 
ſubſtrafting BD A zo 35 
The remainerisD 37 5s, the angle of poſi- 
(tion requireds 


eAfter the forme of this example, there may five other que-= 
ftions in this oblique triangle, and fo in any other bereſolved, 
2. If in firſt the obliquetr: 1ngle there be given, 
The poles elevation, the hoare from :100ne | and the angle of the 
ſunnes poſition: to finde the ſunnes auimuth , 
2. If there were grven inthe third triangle, 
The ſunnes declination, angle of prſitcon and the ſunnes az3- 
math: to ſinde the hoxre from noone, 


4. If 
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4. If there were given in the fourth triangle, 
The ſttnnes altitude, the angle of poſition, and the houre from 


A 


worne, to finde the ſunnes azimuth, 
| 5+ If in the fifth triangle there be given, 
The ſunnes declination, the bowre from noone, , and the ſunnncs 
. axamnth: to finde the angle of the ſunnes poſition. 
6. If there were grven inthe ſixth triangle, 
The poles elevation, the ſrunnes azinmth, and the angle of the 
ſmnncs poſition ; to finde the houre from noone, * 


ZE 


Caſc 10. Two awgles, and a ſide oppoſite to one. of them 
given: 10 finde the ſede betweene them, 


Letthere be given in the ſecond oblique triangle , 
The Suns height above the horizon complement AD, 32 deg. 28 
T he Suns azimuth fro the merid:the acute angle A, 72.* 24 
The ho, fromswoon 3 ho:45'-44" which in deg; is E, 56 26 
_ | Andletthere be required the poles elevation comp: af E. 


The $ beight AD 2a & 

4 bs Swenes height, complement, AD 32 d.28'tAD. 10,1 

The Suns azimmth-, her A7T 245SCA. 9, Fey 

The arch firft found AB 25 25t AB. 9,6769089 
| Secondly, 
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Secondly for E FB, CRE 


| os >: * Tat - 
As tang.compl.the Suns azimuth, #8 4Q,, C# £7-36 = +419 49d64r5;: 


to tan . the houre: tt BE 33-34 9,821880, 
{o a; ans the firſtarch found, 5s AB £ 25-25 D aa657T 
20 the ſincofthe ſecond arch found:s EEC, (563-53 9:9531798 


, The ſumme or remainer of the firſt and ſecond arch found.” 


+ . 


(eAB and EB ) js the ſide required FE. 


But here from EB 63 deg.53*. 
ſubftraſting AB 25 25. 
. The remaincris LE 38 28, | : 
Which is the complement of the poles height requi- 
red 51 deg. 32% 


By imitation of either of theſe examples , there may five 
other queſtions in this oblique” triangle, and ſo of any other be 
reſolved : As 

2. If inthe firſt oblique triangle there were gives, 
The poles elevation the houre from noone, and the angle of the 
ſunnes poſition : to finde the ſunnes declination. 


3+ If inthe third triaxgle there were given, 
T be ſunnes declination the angie of poſition, and the azimuth: 
ro finde the ſunnes height above the horizon, 
4: If in the fourth triangle there were given, 
The ſunnes altitude, the angle of poſition and the houre from 
noone; to finde the ſunnes declination. EE 
"$4. If therewere f alan in the fifth triangle, _ 
The Suns declination, the houre from noone, and the ſunxes 4+ 
zimath : to finde the poles. elevntion, © © 
G. If therewere given is the fixth triangle, 
The poles elevation,the ſunnes azimmth,and angle of peſition; v6 
* frdethe ſunne; altjtude above the horizon, oe 


3 | An 
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And thus it is evident how in this oblique triangle and fo 
in any other, there may be framed o_ ofthe ſpheare; 
there are alſo fixe more which we ſhall touch hercafter, bur 
aheſe 54 are reduced ag wee have thewed ro ten eaſes, .an 
thoſe ten caſes ro two conſetaries, ' Which two conſedaries 
are deduced from the firſt fundamentall axiome ; ſo that the 
xcſolution of all the cafes and queſtions hitherto handled , 
whether inripht or oblique angled ſphericall triangles, de- 

upon that one axtome, ay be thereunto reduced. 
here remaines (as is ſaid) ſixe other queltions in this ob- 
lique e, (and the like in any other) which are reduced 
to two caſcs, namely when three ſides are given, to finde an 
angle; orthree an _ to finde a fide, And theſe alſo 
might wdl be reſolved by the groun 
adding any more, but the wayes deviſed by the Lord 
p45r Are more apt for this purpoſe, we will uſe of 


* 


Y% 


» 


And as we have ſkewed the reſolnion of the 8 caſes laſt 


before going by helpe of a diqular ; the fame might 
kave beene done, by drawing in ſtcad of the perpendicular, 
2 quadrantall fide : fo reducing the triangle given to two qua- 


dranall triangles, But this we now-lcave to your pra- 


Q Q CHAP, 


before laid, withoue ©, 


GI I 


FER Bhs ae oe ke (Te as 


C H.A.P; - 6. F ; 


. : : OE h 
a; Of the ſcond; Fundamentall 
Axiome, and of thecaſesthercon depen- 
ding: . with two other Axiomes to. 


the ſame purpoſe. 
2» Fundamentall Axiome. 


ALS ' 
N a {phericall triangle, if halfe. the difference of the ſides: 
containing an angle, be added to halfe the fide oppoſite. 
-to that angle,and likewiſe fubſtrated from the.ſame,and- 
' the ſu mae and remayner noted :. 
Then as thegeFlanpls of th Fes of the] containing ſides ,. 
OD Brow. 2 J 4 E 


Sos the retlangle of theffines of theforeſnid (1m and remainer, 
20 the [quare of the fine of haife the contained angle. . 


As inthe triangle «FD E; 
Let D be the contained angle, andlet A B be the diff-rence 
of.the as fides AD and ED( for DB #*s equall to ED)and © 


let AE : tha S be the ſide oppoſite to the apple at D., Ti hex 8 
making S xall to AB, draw the ſubtendents AK avd BS:. 


and dividing the arch A Kor BS equally in R, draw from the. 
center the line HR. Then drawing QX parallclto HP, and © 
B LandG Oro AH; &c. | 
GQ + the ver/ed ſine of the angle ADE ,as-alſd of the arch GX, 
T herefore the arch G XN, ss the meaſwnre of the angle AD F:But. 
QX#& the right ſine of the arch G XN, therefore QX w4l's the . 
right ſire of the angle ADE. 

eAnd [ering A S 5 equall ta the oppoſite fide AF, and $K to-: 
AB, the difference of the containing ſides, therefore the —_ 


\ 


cof 


e 


arch AX «s 
«th 


the halfe the 
re: ee 


if the ds 
that is from AS, 


. 4 - 


whereof BR : /o that if the halfe of AB be ſubfprafled from 
the halfeof AEor A S. the remainer 55 BR. eApd (+, 
equal ts AD, GO the ſme of G N, is alſo the 
and BC « the ine of D E 0 DB: So that B Cand 
ſmog of the contaming /ides A DandF D and A 


4 
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are the fines » the foreſaid [imme and remainer, and GY the 
fine of halfe the angle at D. I ſay then that | 

As the reftangle of the fines of © containing fides AD and ED, 

i ro the ſquare of Radius: = | 

So urthe reftangle of the ſines of the ſum & remain: AR & BR, 

ro the ſquare of the ſine of halfe the angle AD E,namely to 
the [quare of the fine of halfe the arch G X. : 
| : IIt Ss, =» 
«As the reftangle of GOand BC, ts rotheſquare of 5 H, 
fo is the reftangleof AW andBRyro the [quarY of GY. 6M Y 
Demonſt: For as G H, the ſemidiameter of 4 vreat circle,in 
51 proportion to B C the ſemidiameer of a leſſer : tu QH the 
ſine of a certainearch in the greater, to E C the fine of the like 
arch in the leſſe: ani ſo is G Qtbe verſed fine in the one, to 
B E the ver/ed fine in the other, Which 5s more largely demon- 
ſtrated by Pitiſcus lib: 5. and by others, 
Therefore «a G Hs un propS:ion to BC: /os G QroBE. 
eAnd as GC H,y# 1n proportion to GO: ſow BE 10 BL. 

For the trianoles G OH and BLE are equiangle. Therefore 

eAs the ſquare of GH, u to the reltangle of BC 1n GO: 

ſo #1 the reftangle of GQ in BE,to the reltangle of BL B E. 

end dividing the two laff retangles by B E, then 
As the ſquare of GH, #28 B CinG O: ſow GQ10BL: 
Or the converſe, namely 
et BC in GO, «tothe ſquare of GH: ſow BLrGYQ., 
eApaine, ſeeing that AK ivparalldl to BS, and BL to A Ht 
therefore the angle $ BL, ts equall tothe angle H AW: there- 
fore the right angled triangle SB L,andH A W are  =_5 gay 
Likewiſe ſeeing che right angled triangles Y GH, and Q GN, 
have the angle Y G H common to thens both, therefore they are 
alſo equizngle, : 
Therfore as AW u in proportionto AH radixs:ſow B LtoBS. 
nd as GY u inproportiox to GH radiws:ſois GQto GX 
thereftao:of AW in BS 5s equal to that of BLinrad. 
angle of GY in GN,# equalts that of GQ in rad. 
I The, oye AW 3» BS,ss to the reftang:of GY in GX 
fo wu the rectangle of BL in rad: to the red angle of - w 
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Now-o-apply. this propoliti 
Seeing (by the ninth prop. 
ithme ofa rectangle is equall to the 1 
.ades thereof; and (by the corollary of the fame) the loga- 
rithme of a ſquare 1s equall to the logarithmeof his fide dou- 

bled: therefore (by the third prop. of the fame chapter) If 
untothe artificiall fines of the forefaid ſumme and remainer, 
be added twice Radius; and from that-rotall be ſubſtracted 
theſines of the containing ſides: halfethe remainer is the fine 
of halfe the contained angle required.*Or (by the 4 prop. of 
that chapter) If in ſtead of ſubſtraRting the ſines of the con- 
taining ſides, we adde their ſeverall complements arithmeti- 
x call, the torall is more than the remainer would have beene 
LL. wa.f © by twice radius. Therefore leaving out twice radius ; if to 
the ſeverall complements arithmericall of the fines of the ton- 
- taining ſides, be added the fines of the forefaid ſumme and 
LFemainer, halfe that totall is the fine-of halfe the contained 
le required. 

his ground thus laid, wecome to the two caſes thereon 

depending. 


Caſe 11. The three ſides of 4 "ao triangle being 
given: to findeanangie. 


Take halfe the difference of the ſides containing the angle 
required, and.addc it to halfe the ſide oppoſite to that anglc; 
likewiſe ſubſtra& it from the ſame, noting the ſumme 
and remaincr. - | 
Then to the complements arithmeticall of the artificial fines 
of the containing ſides, adde the artificiall nes of the foreſaid 
ſtemme and remainer, and the balfe of that totall is the artifics- 
All ſine of balfe the angle required. 
This being before proved, we proceed to examples. 


AD 38 deg, 28, And Jet tre bee required 


- 
* 


. 


Ng re bac ng 
on L ihe tre QS + 9F + +00 C, theangicatD: 
angle ipE,nimty © {£36 oo nent 


AS BEE) 
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PDiffer:of AD &+ ED,$64d.32'} AD 38-28.7.Co.er.0,206168 3 
Halft difference, .' 28 - 16, || ED 95-00-6. Co.er.2,cor6558 
Halfe of AE, 33 00; hom: 66-16.s, ae 949616244 
The ſunmme 14, 66 16, | 7<8:09-44.% _9,2:8048 
The remaqner, . 09 44. uf I £549 
baif D 29-59. 9 3 
Which doubled is 59 deg:58' the angle at DART 
Note. We have formerly no- - _ ah 
red that the (ine of an arch a- A 
bove 9o deg: is the ſame with 
-the ſine of a2 arch as much be- 
neath go deg: as in this cxam- | 
ple the fine of 95 deg - is the - 
lame with the ſine of v5 deg, # D 
1 Example in Application, | TT) 
| Let therebe giveninthis triangls, - | | 
The Poles Elcvation compl:AD 51 d.3x./.2 AD 38d. 28. 
The Smns declination, compl.ED,15 10. } GED 74 50. 
The Sunnes height, compl.AE,323 28. & AE 57 32. 
And [ct there be required the houre from noone D. 


The _— of the fides AD and ED containing \;, 36d.22' 
the angle required, , | 

The halfe of that difference, i: 6 = OJ xT 

T he halfe of the oppoſite (ide A Ev 28 46 


The ſumm: of the half difference and of the half ſide 8 46 57 
The remainer of the balf differ:taken fro the half fide #& to '35 

* Which thus ordered, we reſolve the problemethus. 
The Poles Elevation,:ompl:AD,38 d.28'.s. co.4r, 0,2061683 
The Sunnes declinat: compl: ED,74 $0. s.Ccoar. 0,015 2967 


The forgo ono, 45 57.5  9,8637737 
The aforeſartremainer, 10 3F- f. - 9, 2640274 


Surpme 19, 3493661 
: - _ #36 Pw halfe 9,65468;0 
| The arch anſwering to this ſine 9,6746330, 18 28teg r3', 
which doubled is 6 deg: 26', the angle at D required. | 
Which conuerccd: into'time is 3 ho: 45*<44”, the houre 
from noorie,namely 1 4-16” after $ of the clocke'in the mor- 
ningyor 45-44" after 3 of the clocke ia the aftcrnoone. 
+ T _ T7 nn 


i  —- 


2 Example. Lctthere be given, 

The Poles Elevation;compl; AD,5 1 d.z2 WA! AD 38 d. 28". 

The Suns declination, compl.ED,t15 10, ED9g4 «50. , 

The Swnnes height, oompl, AE,32 28, * AEs7 3% 

Andlet there be required the Sunsazinuyh from the north A. 

The difference of the ſides containing the angle re-Y;, .u 9 0 
4 (Dar hen ee difrence of A DardAE, os 


The halfe of that difference, is 09 32 
The halfe of the oppoſite bde E Dx 37 25 


The ſumme of the half difference and of the half ſide s 46 57 
Theremainer of the balf differ taken fro the half ſide s 29 53 
Which thus ordered, we refolve the problemethus. 
The Poles Elevation compl: AD,38 d.28'.s. co.ar, 0,2061683: 
The Sumnes altitude compl: A E,y7 32.-5.comar.0,0738100 
The aforeſaid ſumme, 46 57. 5. 9,8637737- 
T he aforeſaid remainer, $7 43.4. 9, 6699420 
 Summe 19,8136940 
| 53 deg.q9'. Thehalfe 9,9068470 
The arch anfyering to this fine 9,9068470 is 53 deg. 45', 
which doubled is 107 deg+ 36', the angleat 4, which is the 
Sunnes azimuth from the north part of the meridian. 


Note. end after the forme of ether of theſe examples we 
may by the ſame things given, finde the angle of the Sunnes po- 
11800, | 
7 3. As if there were prven, The poles elevation, the Stunxes 
declination, and the Sunnes heights finde the angle of 
the Sunnes porition, 

This 11 propoſition is oftenuſed by ſea-men, eſpecially 
the ſecond example, for finding the azimnth, whereby the 
variation of the compaſſe may be knowne at ſea, after this. 
manner. 

About 'the middle of the. forenoone or- afternoone , the 
height of the Sunne above the horizon is to be taken by ſome 
inſtrument for that purpoſe, which being noted downe, you 
are at the ſame inſtant (fo neare as may be) to ſet the ſunne 
with your compaſle (fitted for that purpoſe, the outward cir- 

ee” . cutnference 
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The ſecond Books, 63 


.cummfercnce of the fly or card divided into degrees,. and the 

needle placed under the north and ſouth points of the card) 
.and note downe likewiſe upen what degree of the compaſle 
(reckoning. from the north): you found the. Sunne. , Then 
knowing by your former obſervations, and reckoning your 
latitude, and by your tables for that parpoſe the Sunnes de- 
clination, there is given the-poles clevation, the ſunnes de- 
clination, and the Sunnes height above the horizon, whereby 
according to the ſecond example laſt before going you may 
finde the Synnes true azimuth in degrees and minutes from 
the north; which compared with the degrees before found by 
the compaſle, if both agree, the compalle hath no variation; 
ifthere be any difference, thac di ce is the variation. 
Which variation whether it be eaſterly or weſterly, may be 
knowne by the rule before givenupon the 1 2 caſe ofthe third 
chapter of right angled triangles, | 


As inthe ſecond example [aſt before going. Admit that at 


the fame inſtant when TI obſerved the height of the Sunne in 


the morning to be 32 deg: 28',1 ſet the Sunne by my com- 


paſle,and found'it to be from the caft point towards the ſouth 
x2 degrees, that is from the north 102 degrees. But the Suns 
trucazimuth from the north found by calculation is 107 deg: 
3'&, the difference betweene theſe two is 5 deg.3z6', which1s 
the variation ofthe compaſſle. = | 

But to know whether this : 
variation be calterly or weſter- A 
ly, Iconſider that by the Suns 
true azimuth Found by calcu- 
lation,the Sun ſhould have bin 
from the north 107 deg. 36, — 
thatis from the caſt point of E __ 
the compaſſe to the ſouth- Le”. 
ward 17 deg 36'. Whereas ſetting it with my compaſſe, it 
was from the eaſt to the ſfoathwards but 12 degrees. So that 
the degroe whereon the Sunne: ſhot!d have -beege 'was more 
toward the right hand than the degree whereon 'it was: 
therefore I affirm the variation to be calterly 5 degrees 36 
muUunes. | BY By 


_— -— - 
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63 Trightomwetric. 
By the ame probleme may the variation of a needle bee 
found oatheland, , 


Caſe 12. Thethree angles of s ſphericall triangle given: 
"= fo finde aſfiae. © 02 ER 
This is performed by the laſt Axiome, the angles being 

converted 1nto fides, and the ſides into ang!cs, (as wee have 

ſhewed chap: 1. of ſphericall triangles) taking in ſtead of the 
greateſt a his complement to 180 degrees, 

W re havingtaken in ſtcad of the greateſt angle hls 
complement to 180 ( 5, andall things elſe remaining as 
bio | hacia 

"Take halfe the difference of the that are adjacent to 
the ſide required, and adde it to halfe the angle oppoſite to 


that ſide; and likewiſe ſubſtraQt it from the ſame, noting the 


fumme and remamer. . | 
' Then to the complements arithmeticall of the artificiall ſnes 


of the adjacent angles, adde the artificial ſnes of the foreſaid 
ſrumme and remainer, and the halfe of that rotall is the artificiall- 
ſmne of halfe the fide required, 

The like reaſon ferves for this, as forthe laſt caſe before. 
going. We cometherefore toexamples, 


4 . 


Let there be given the Ato7 d.z6'that is 720,24" ZAnd It there 
threcangles of the tri. 2O . - » $6, 26 (dee required | 
arglc ADE,namcly . E 37 3 55 the ide ED, \; 
Differ:of EandD 5s 184 J1', D.$6-26.5.{+.4r.9 WY 
: gf® 4 0 EN | 7 «dg . ,07922 2: 
T he half differ eNCe,09 I53f £437-$5414:(0.4r:0,21 _ 
The halfe of A » 8F. 36 13 [nm . 45=275+ 5. 9,85 29314 | 
The ſumme,. 45 23:rem: 3E-56,.4. ,, 9.6565780: 
The remainer, 26 56:94. ſamme. 19,7998054; 
NAY iP 4, $2-35 balfe  9,89990. 
 Whichdoubkq is 1og deg. 10” thecomplement '< "cnn, 
... ofto 18odeg: is 74 dege 5o' , which isthe fide 1equi-- 
red ED, ; | | er grr2rnt Herne $j4 Fe, 


+d + #1} # FP a ; , 


1 Exams 


1 Example in Application. ah 
Let there bee given - es 
The Snynes 42imuth, A 107 deg-36;,or 73 deg 24 As 


The howre from D, in degrees 56 26, D, 
The angle of poſition, E 37 -55.E. 
 Andl the Sunnes height being the 


T he difference of the adjacellt engles A axdB, is 24dag 
The halfe of that difference, is : 17 147 
The halfe of the angle D,oppoſite to the ſide required is 28 13 

Theſumme of the halfe difference and halfe angle, is 45 27; 


The remainer of the half diff-takeni fro the half angle,i5 10 58: 


Then for-the reſolution of this probleme, 
The Sunnes azimuth A 72 deg 24'. 5. Compl. ar. 0,0208202 


The angle of poſition E 5+ 5. Compl, ar. 0,2114677 
The foreſail wins /d | Io _K 9,8529314 
The foreſaid remainer. 19. 8 | 58+. x, 9,2796227 
(amme 1943648420 
28 46. Halfe 9,6824210 
Which doubled is 57 deg. 32', the ſide FE, the com- PI dy 
plement whercof 32 deg+2b', is the height of the Sunne >, 
required. J.. | 
And after the forme of this example the fame t 


poles elevation. ... 
Note. eAlthough in the converſion of angles into fodes you 
muy dl wayes ( as is aforeſaid) raks inſtead of the greateſt angle, . 
his complement to 180 degrees, yet you are tot ſo to doe of neceſ- .. 
ſity, for you may take the complement of one of the leſſer angles 
to 180 degrees. es -+ ke, 


Let there begiven thetF, 4  _1074.36' -y* And let. v | 
three angles af the tri- 4 D 56d.26',or 123 34 uired (as beforc) the 
angle 4 D E. Namely CE a7 35 eED, 

3 D iffers; 


;" Poon > 


. 
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. | DiFer:of E and D 5s 85 dog D,$6-26.s.(0.ar.0,0792:83 
The halfe difference, 43 49 E.37-5 OA 0.4r.0,2114677 
The halfe of A, is 53  q8 \/num.B 3-223-7. *  9,9971562 


The ſumme, 96 33:7: 10-585 9,2796227 

Theremainer, 10 58: 19,5674749 
37-25- 9,783737 

Woich doubled is 74-50#2e f4ED reguorel 


He bath another way very 
for the ſolutionof the two laſt lai caſeSwhich Mr.Gunter makes 
uſeof. Asif T hree ſides be given, to finde an angle. 
Adde the three fides together, noting halfe that ſumme, 
and from that halfe ſubſtract the ſide oppolite to the _ re= 
quired, and note the remainer: Then 
SI the reflan gle of the fines of the containing ſides, 
3 to the ſquare of radins: 
fo'ss therefangle of the [ines of the foreſaid ſum & remainer, 
ro the ſquare of a ſine ; whoſe arches complement doubled is the 
angle, ſought. 
By containing ſides wee meane the fides containing the 
angle required. 
| Therefore working by artificial ſines, 
Adde tothe complements arirhmeticall of the {ines of the 
containing ſides, theſines of che forefaid fumme and remai- 
ner: halfe that totall is the fine of an arch, whoſe complemenc 
oubled is the angle ſought. 
Let the £3 e be here as before,namely,. 
| AE 57 4.37 . Andletthere berequired the angle at D. 
Let there bee 2m 28 28. 5. (ompl. Jnr mans. "ar 


cn ED 74 $0. 5. (ompl. arith. 0,0153967 

I70' 50. «+ Its 
The halfe ſumme * 235 +.  - 9,9986090 
The remainer 37 '$3s Is ; | A DI 
2 | | 4.5, 19,890IT 160 
3 The complement i the ſues bs is 28 PER 13'. 9,9450580 
- ; rhich doubled is * 56 | 26. the antleatD 


T required. 
» "or 


© F86}fiute, I 
Ifthe three angles be given to findea ſide, you may convert 
the angles into ſides &Cc. as before is ſhewed. : 
Although either of theſe two laſt Axiomes are very ſuili- 
cient for the ſolution of the two laſt caſes of an oblique ſphe- 


ricall triangle arichmetically ;yer neither of them can ſo apt- 
ly be applied inſtrumentally. Wee will therefore here ſer 
9 I the third Axiome, whichthe hath to- the ſame pur- 
POICe : 


P...3...1 


' Thethree ſides bs triangle being given, and an angle required, 
bt fall a perpendicular oppoſite to that angle,the ſide wheronthat 
perpendicular falls we call for diſtintion [ake the baſe, and the 
other two the ſides : thus in every of theſe triangles AE « the 
baſe, AD and ED the ſides, DB the perpendicular, B being pla- 
ced at the riobt angle, and B I alwayes made equall to BE;T has 
in every of them AE being the true be Al « the alternate baſe, 
whoſe end I ts 4s farre from the perpendicular B one wayes, as 
the end of the true baſe E, is from the perpendicular the other 
way. Which things thus conceived, I ſay, | 

es the tangent of the true ſembaſe grven, 

& to the tangent of halfe the [ume of the ſides ; 
Sos the tangent of halfe the difference of the ſides, 

| tothe tangent of the alternate ſembaſe.. 
T7. That «s,. 

e-1s the tangent of the balfe of AB, Fe 

is t6 the tangent of halfe the ſumme of AD «nd ED; 
So 85 the tangent of halfe the difference of AD and ED, 

to the tangent of the halfe of AT. 
The Pits 29% whereof you may ſee in his ſtcond books of 

treangles, : | - #P DS F= 

Therefore adding the halfe of the true baſe A E, tothe _ 


. 4 ; - 


Y 


72 Trigonometyie. 
of the alternateaſe AT; the ſunme is AB the baſe of theright 
angled triangle A B D: alſo the difference of the balves of AB 
and AI i E B, the baſe of theotber right angled triangle EBD. 
end thas in cither of the right angled triangles ABD and 
 EBD, we have the baſe and hypothenuſall, whereby at one other 
operation either of the angles oppoſite to the perpendicular name- 
ly the angle at A, or that at E may be found, by the 13 caſe of 
right Hrgled triangles, Therefore 
T he three foes being groen, we may finde an angle. 

As forexamp!'e, in the firſt of theſe triangles, let there be 

x<quired the angle ate, the three fides being given, namely 


AE 74d..50'. the halfeof AE 374. 25. = 10,1163279 
AD 57 32. thehbalfeof AD-28 46. 
ED38 28. thehalfeof ED19 14. 


the ſumme of halfe the fides 48 - 00. ft, 10 0455626 
the difference of half the ſides 09 32. 9. 9,225 1560 


tbe balfe of AI 13 4% *f, 9,3870465 
to which adding halfe of AE 3y 2s. aothe 
. Secondly, 


 AB.$1 dcg.o7'. the tangent of AB. 10,0934397 

.AD. 57 32. tang: compl:of AD. 9,8036296 

Ae37 55 mmake ſine comp: Ao 9.8970693 
And thus wee have found the angle at - to be 37 deg's5', 
-&i2 like maner weamighc have found: any of the other angics. 
NXNy2te. For the refolution of: queſtions of this nature 1n- 
ſtrumentally, Mr.Gzs:er (an ingenious manin contriving and 
applying of inſtruments, makesuſe of the right and verſed 
fines, and ſo reſolves them at two operations, and ſometimes 
heuſcth the right fines onely, but then he harhrhree opera- 
tions. Notwithſtanding they may alſo be performed at two 
operations without verſed fines, uſing onely the tangents as 

we have here ſhewed. . 

.Now as we have before for right angled triangles, ſo we 
will here for oblique, repreſent in a table the operations uſed 
every calc, by the view of which table you may be dire- 
Acd in the reſolution of any oblique ſphericall triangle. fn 


; | 4 | Wis TOY 
@nmm———_—_—__ ou _ mean _ —— 
An exemplary Table for the reſolution of the ſeverall («ſts of 
” ex _ 7 2 | 2* ac | 'r q | o ll T 7 le. | . . | 


L n 4 fu 
Has  .. .o |. PariReg] The Propertienality. L 
| Two angles, and a fide q. < 
to one of them given: 'to finde || ED. JE, $AD: 58.4, SED y 
the fide oppoſitetothe other. || A2= _ ao 
Two ſides, with an angle _ | 
fite to one of them given. to find || A pF. JED, 44: SAD, 3E. 3 
| the angle oppoſite to rhe other. || E EB 
pes Ear 4 MM Xl, FH ved 
Two ſides with C Thethird ſide || 40 tym or remainer of AB & AE is EB] 3 
their contained Ft 2) Seri 6 Bbc rt ED | 
angle giren'; One of the o- | AEY oRze, 5c At 1 AD, 1 Ab 
eo finde ther avgles, | E ſum orrem:AB & AEiSEB * 
8 e486 15 ot | 
_ | —; « $AD: 1 4A, tc BDA | 
Two angles and CThe third an- || ,,CE ſum or rem: BDA & D is BDE 5 
the ſide berween ) gle | 4 2 | Sr BDA, 5 BDE: ae, KB [| 
| them givea: Oneof theo. |] D Re, wxcAD: 84, tw BDA 
| to finde ther ſides fum or rem:BDA & Dis BDE 6 
| _ » Cie PDE, BDA: 8 AD, JED | _ 
| xs ol Rs. , 3& Mi. FAD, #5 AB | 
{ Iwo fides with The third fide | AD A Se MD, 36 ED; 86 AB, :46EB 7 
_ one of their op- = ſum br differs 4 Z & EBis AE 
 pofite angles [heir contai- | | x5 "scAD, 8.4 ve BDA | © 
- {| given: to finde ncd angle D <:c AD, tcE D: $<BDA, $cBDE L 
; pe ſam ordiffer:BDA & BDE isD 
"hi Rs. ScAD: th, - ieBDA {| 
| Two angleswith C The third || oC Ds A, xeE: | 'sBDA,: 8 BDE 9 
j one of their op- ) angle 4 . ſum or differzBDA-8& BDE isD 
polite ſides given: The Gde be- E ORs. 8cA3 rAD, cAB 
to finde ravocts tht E<'E, t 45 $8AB, $EB Is 
: ſumor differtof AB & EB is AE 
| ol — ' The Equality. 
| Three ſides gi- |] aD 3AEf=-;dif. DCCo ar.24D, 
ven: to finde 5 An angle ED SD & EU isſum F oars * is 11 
| AE | 
Three inples 0j-5 - © A | f” 
rexen ting, Fa fide {| DSED) 
| | 159 NA—Z48. BYSnw 5F Ne 
EE [1. & Dis rem.G Chem, sG | 


EY 
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Trigonometric. 7 


AD, ns; ; 
| This!aft table mightbe ſed in echertern:s,25 the firſt caſe we mighe 
.expreſſe thus:Co.ar.sE js AD +3 £4 make s ED,cutting vff uniteor r ire 


the firſt ace toward the left band, which thing being 
explaincd, we ſhall cot here need to Inſiſt thereon... 


cfore lufficicatly 

HereT intended to conclude this worke : but becauſe the 
demonſtration of the firſt fundamenrall Axiome for ſphericall - 
triangles as it is delivered by the Lord of Merchiftor is very 
briete, and by him applied to another kinde of Logarithmes, 
ſo that it inay ſeem obſcure, I have thought good herg(though 
ſomething out of place)-to flluſtrate the ſame, firſt premiſing 


certaine Lemma's ſerving to that purpo{e. 


Lnmma Fo 


In 4 rieht anzled ſpherical triangle, 
A's the ſane of the baſe, is in proportion to radius + fo. 
is the tangent of the perpendicular, to the tangent of 
the angle at the baſe. 


Asinthisdiagram , © - 
Lete1D 5% re- ; 
preſent a ſpheri- BEE 
call triangle, right 
angled at B; ſo 
that 4D is the 
ſine of the hypo- 
thenuſall, 4B the- 
fine of the baſe, 
and DB is the 
perpendicular. 
Thenis D AB: 
the angle at the 
baſe, and 1 H the 
fine, and L the 
tangent thereof, 
Alſo' D F is the | 
Ene, and K B the tangent of the perpendicular D F, 


H 


og 


o 
= 
FY 


\ 


DRESS... $9 
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Theſacend Buoke. 


\ +. 1 
As AB the ſine of t ” 4 
. 06s 12proportion to A M Radins:. 
ſou BK the tangent of the perpendicular, TT 
#0 M L the tangent of the angle at the baſe. * 
Lana Ze _ 
Tn a right anzled ſpherical triangle, 


As the fine of the hypothenaſall, is it proportion ts 


Radius: (0 is the ſine of the perpendicular, tothe ſme 
of the angle at the baſe. | Tg 


Thatisinthe foregoing figure, _ 

es AD the fine of the hypothenuſull, +. On LE 

is 1 proportion t0 AI Raatns: io 

ſo 15 D F the (neof the perpendicular, 

to I H the ſine of the angleat the baſes | 
Theſe two Lemma's might be demonſtrated in this diagram, 
but becauſe the ſame in cffe are at large demonſtrared by 
m_ Lansbergins, Piti[cns, Srellens 5 and others, wee let that 
ns . my 


* 


- 


EI LuiMma 3. oF | 

The circular parts of a right angled triangle, are the ſame 
with the circular parts of 4 quadrantall triangle ad- 
joynine. | | : 


Aslet A B D bea triangle right 
angled at Z : and let one of the 
ſides thereof, namely AP , be 
extended till it become a qua- 
drant, that is to G, and draw an 
arch from G to D. Then is G AD 
a quadrantall triangle, adjoyning 
to . the right angled triangle 
e7BD, Ifay therefore that the 
circular parts of the q 
triangle G AD arc the ſame with, 
2B 
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76. 
the circular parts of the right angled triangle «£2 D. For 
the circular parts ofcither of them arcas here appeareth. - 

The fre ir, CABD axe AB, DB.coBD Ac. AD.co.fa 


cular parts | 
of thetriagle G AD areco, AG, AGD. GD Aco. AD co. Xt 
Where it is evident, G B and & D being quadrants, GDB 
isa right angle, and D B is the meaſure of the angle ar G : fo 
that the ſide LB in the one is equall to comp!/: eAT in the 
other ; and the fide D'Bin the one, equall to the angle AGD 
in the other , and comp!: BD A inthe one' is GD Ain the 6+ 
ther, and cemp/:2AD in the one is the ſame with comp!l: eAD 


In the other ; and laſtly-thatcomp/: A in the one is the ſame. 


with complement A inthe other, for the complement ofthe 


acute angle D AZ unto a quadrant, is alſo the complement of- 


the obtuſe angle G AD. 

_ LznMmMA 4. 

If five circles of the ſpheare be ſo ordered, that the fir in- 
terſedt the ſecond, the ſecond the third, the th.rd the 
fourth, the fourth the fifth, and the fift the fir at 
right anzles:the right angled triangles made by their 
nterſtffiew As all conſiit of the ſame circular parts. 


As in this ſcheam 
Let G repreſent 
the Zenith, Athe 
north pole, and D 
the Sunne being 
in the horizon. 
So that IGB'is an 
arch of the mert- 
dian of the place, 
BDF, anarch 
ofthe horizon, 
FEC, anarch of 
the circle deſcri- 
bedabontthe ſun. 
" CAH, anarch 


Su: 


ofthe meridian of the ſunng. 

HL 1, an arch of the equinotall. | 

Then doe theſe fivearches retaine the conditions 9 mt 
The firſt interſefting the ſecond in FB the ſecond the third in 
F; the third the fourth in (; the fourth the fifth in 2; and the 
fifth the firſt in /. And theſe interſections at B,F,C,H,I, are 
at right angles; therefore I ſay the right angled triangles 
made by the interſections of theſe circles, namely e-LB D, 
DHL,LFES&Z and G C 4, doeall conſiſt of the fame 
circular parts; for the circular parts in every of themare, as 


here appearcth. | 

The 5 CABD,are AB, BD, co.BDA,co.AD, co.DAB 
cialar YDHL,are co, HLD,co.LD, co.LDH, DH, HL 
parsin LFE ,ereco,ELF, LF, FE, co,FEL,co.EL 
thetri= JEIG,ere IG, co.IGE, caGE, co.GEI, EI, -_ 


angle C.GCA,arecs.GA, ca.AGC, GC, CA,w.CAG * 


Where you:may obſerve,.that to- the ſide AB in the firſt 
triangle, is equall comp/; H EL D in the ſecond, or comp!: ELF 
in the third, or / G in the fourth, or comp/: eA'G in the fifth. 
In like ſort, to the ſide DY in the firſt triangle, is equall comp!: 
Z D in the ſecond, the ſide LF in the third, comp; IG E in; 
the fourrh, or comp/: eAGC inthe fifth: A 
ſcene inthe reſt, taken in ſuch order as they are placed. 

To exprefle this more plainely::e-L£ B, x poles cleyation 
in the firſt triangle is. the complement of the angle H LD in 


the ſecond. , orthe complement of the angle-E L F in-the 


third, or the fide /G in the fourth, or the complement of the 
hypothenufall G A in the fifth. And the like is to be under-- 
tood of the reſt. = 


The ſame uniformity of the circular parts is alſo 4fparews 


:8 quadrantall triangles. 


Asin the ſame ſcheame, G from D, D from Z, E from 4, 


A'trom L, and L from &G, are diſtant by arches each equall to 
« quadrant. Bur the arches G 4A, e AD, D L, LE, and EG 
are not quadrants. Here are therefore five. quadrantall trian- 
gles GAD, ADL, DLE, LEG and EGA, whole cir@ular parts. 
are as here appeareth.. 


the like is to bs. 


aſe I, 


78 Trieonometrie. ” | 

]ke 5 (GAD,arecs, AG, AGB, GDA;c3.AD. co.DAG 

circular } ADL ,are ALD,co.LD, co. ADL, co.AD, DAL 

may ir! DLE ,ereco. DLE,co.LD, EDI, DELco.LE 

the tri-} LEG ore GLE, LGE,co.EG, co. LEGgo. LE 
” [EGA,arecs, AG,co.EGAcs. EG, GEA, GAE 


W here you may obſerve thatthe circular parts in every of 
them remaine the ſame unchangeab'e. And not onely in theſe 


ren triangles; but in all othzrs which doe ariſe of the other 


interſeions of theſe ten arches dravwne forth to whole cir- 
cles: which bccauſe they are many and confuſed, yye here let 
them paſle, this being ſuiſicient for our purpoſe, 


_ 1 Fundamentall Ax1o0ms. 
Of the five circular parts in a ſphericall triangle, 
right angled or quadrantall. : 
T he ſine of a mid4le part with Radius: is equall ro the 
tangents of the extreames adjacent, or tothe fines com- 
plement of the oppoſite extreames. | 


Hata middle part, and what the extreames are 
whether adjacent or oppoſite thereto , wee have 
before ſhewed chap: 2 of ſphericall triangles. 
Now touching | | 
the firſt part of 
this _ in 
right angled tr- 
avgles: The mid- 
de part 1s either 
one of the ſides, 
or one of the ob- 
lique angles, or 
the hypothenuſal. 
ns let the 
mickke part bee a 
ſide; as inthe tri- 


| _ ABD, kt 
A'B bethe mid- 
dle part, and D B 
and compl: Athe 


ZN 


FE 


REES: 1 a. 3» 


The ſecond Booke. 


extreatnesacljacent;- then I lay that the fine of 4 B with Ra- 

dius, is cquall corhe tangent of D B, with the tangent of the 

complenient of D A'B, Eb 
For (by the firſt Lemma) As the fine of AB is in propor- 


- 


tion to Radius ſo is the tangent of DO Y, to the tangent of 


the angle at A: therefoxe allo alternately, As fine AB,to tan- 
gent D 5B: fo Radius, t6-tangent eL. | 
But (by the corrol : ofthe 1 theor: of the 4 chap: of plaine 
triang:es) Radius is a meane proportionall betweene the tan- 
ent of at) arch, and: the tangent of the complement of the 
lame archzſo that as Radius, is to tangenc A: ſo is tang:compl: 
A to Radius: therefore ASs AFB, tor DR: ſo is tc eAto Ra- 
dius: therefore(by the corrol: of 3 prop: ch: 2 of plaine tri- 
angles).s AB + Radins, i: equallto*: DB Fic A. 


. Secondly, letthe middle part be an angle, As inthe trian- Ca/c 2. 


gle DHL; let comps: H Zy be the middle part, and H L and 
compl: L D:the extreames adjacent, then b ſay, that the ſine 
er rs of HED with Radius is equall to the tangent 
of H Lwith the tangent of the complement of L D. 


For (by Lemma 4.) compl: H LD iscquall to AB, and 


compl:L D to D By and H Eto compl: DAB, ard here before 


we have proved,that s AB Þ- Radias,is equill to £ DBEFÞ:# A, 


thereforealſo 5c HLD + Radius,is equall to ec LD +& HL. 


Thirdly, let the middle part be the hypothenuſall; As in the Ca/e 3. 


triangle GCA, let compl: AG be the middle part,and.compl: 
AGC, andcompl: C AG, the extreames adjacent;Then- 
ay, 15 A GT Kadius, iscqualltozxcA G C+reC AG. © 

For we have before proved, thats A B + Radius;is e<uall 
to: D BT tc A; but (by the 4. Lemma) compLAG is equall 
to AB, and compl. AGC to D B, and compl..C.AG to 
compl. DAB, therefore alſo «AG + Radius, is equall te 
te AGCHricCAG, et 

Therefore in a right angled triangle, the ſine of a middle 
part with Radins, is equall tothe tangents of the exIHeAMes ad- 
Jjacent, TE oy gs 

x Ifay further, that '. . .. 


5 # 


complement of the oppoſite extreames.. © For 


The ſine of a middle part with Radins : is equall to the ſmes Part Þ.. 


224x991 


© Xt or Je 


(e 1, 


Ca/e 2. 


Caſe 3. 


- ; " "_ & f 6 _ ; EY ſy . ” &c | ws; "POL a. PT : A” l 
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For herealſo the middle partis either one of the fides, or 
the hypotbenuſall, or one of the oblique angles. | 

Firſt let the middle part be a fide. As inthe triangle ABD, 
let D B be the middle part, and compl.A D, and compl. A the 
oppoſite extreames. Then I fay that the fine of D B with Ra- 
dus,is cquall to the fine of AD with the ſine of A. 

For( by Lemma 2 )as s A D to Kadius:fo s D B,to fine A. 
therfore(by corr:3 prop: chtof plaine triangles )s DB + Ra- 
dinsis cqualltos AD 4s A, I 

Secondly,Let the hypothenuſal be the midle part. As inthe 
triangle D H L, let comp:L D be the midle part,and D H and 
H L the oppoſite extreames, then | ſay that 5c L D + Radius 
is equall tos DH ÞFs5cHL. 

For compl: LD is equall to DB,and D H is equall to comp. 
AD; &HL to comp. DAB(by the 4 Lemma ) therefore &c. 

Laſtly, let one of the oblique zefangles be the middle part. 
Asinthe triangle E I G, let compl. IGE be the middle part. 
ThenI fay that 11 G E ÞF Radius, is equall to 5 G EI + -c 


 EI.Forcompl.I G E is equall to D B, and G EI is equall to 


AD, andE I to compl. BD AB. 
Therefore in a right angled triangle, The fine of a middle 
part with Radins, is equall ts the fines complement of the op= 
poſite extreames. | 
_  Andceing (by the third Lemma) the circular parts of a 
right mr triangle are the ſame with the circular parts of 
thequadrantall triangle aijoyning ; therefore, that which is 
here provedtouching right angled triangles is alſotrac of qua- 
drantalls. Therefore ina ſphericall triangle, yeght angled 
or quadrantall,c-c. Which was to be ove, 
The ſame mightalfo have bin demon- 

ftrated'in this djagramme withour the 4 G C 

Lemma before going, but becaule that 4 

Lemma is of fingular invention, and of it 

ſelfe worthy to be knownezT have choſen 

rather to follow herein the intention of 

Fan nous - x on and page gs of _=_ | B 
rop. and of that 3. and4. Lemma t 

reherwiko. ; _ 


SY _— ar 
A. om. Se IEA - * 


- 4. 4 q 
att. CO a EO SOAR 0 gs OST RT 4,98 


ve wee” 

riangles by this late inven 
the wayes formerly ulcd by naturall { 
$3 bur deliuering the rules in ſuch ſort, 

be applied to either. What hath beene l; 

alled over; other x 


plicatt= 


Mathes 


appor 


EI 
+ 


IX 


F 
x; & "X. 
| SY $:*. Ks , # 4 "3 


Touching the application f the Hof ne of triangles 
in the three principal kinds of; fayling..- b } doen gn 


4 = $4526 p © 1 . {1 $2 - PR JIG * 
6 4 F< SEHIETS i & « wt x } m_ C4 #77 & 3 33+ " * a $ s 


I's ei of 'N gvi- 


Y inteat was Hererotavenn 
2ation, and eſpecially of ſuch points therein as have re- 

ference: to' the idoBFrine - of plaine and ſpherical Trv4n- 
gles. Being the rather thereupts'niduced;'becauſst1 hal ny 
firſt breeding in mathemaricall ſtudies and praftiſes ar "ag : 
whereby I ſtandthe more indebted as tothar excellent ugh 
foto the worthy profeſfours and praQtifers thereof.'But watt 
ting time for the accompliſhing / ofrhat according. to my. de- 
fire, by reaſon of my neceſlary abſence and employment-farre- 
from. home all this Summer, I hauc here in firad thereof 
ſhewed .the reſolution of certaine problemes, touching the 
three principall kindes of fayling. .. _ -- | 


Although h the ground of the oredion of the. ordinary ſea- 


chart bei falſe, (as fu ie cacth and ſta to: bea Arie 
ſperficies iy C4 |. thence derived .fmuſt alſo 
for the,moſt It 1s molt caſe, 


dent, we will not wholly negle&i it. 


ueſt , 1. Sayling 100 leagues upon the ſixth rumb e: how 
wa = wch ſhall 1 aher moy. pane or latitade, 


Nete. The angle that any point of the. compaſle _nches 
| whi 


V4 


And foraſmuch asto 
ſwers 11 deg: 15', AYE 
kerb lis ie. 
with ot 67 deg: 30', whole complement 22 deg. 30', is the 
adgle ofthe ic rambe with every 07M: SEMEN 


Now admic I faile from D to A 
ene 100 es; 1 demaund thedif- 
krence of atirudeD FB. 


By the third caſe of plaine triangles. 
As Rad.us, 

to the diſtance runne: _ eLD 100 leagues 

fo fine compl. the mumbe, 5 4 23 deg. 30' 

- D B 38:35, leag 


' tothedifference of latitude | | 
| In like manner you may findethe difference © 


% 


- 
eg 
® " 


. 


”- # i k 
 IH9- © = 


. SF©.: Sayling I00 leagnes, #201 the fxth rumbe , | 


-- 


.- fare am I deperied: from. theweridian of the. 
| which 1 came. oe 


* a 


* 
as - 


That is, By the fame things given as before I demaund AB 
.  Bytbe third caeef} aine triangles. ” 
AvRadius | (ct th | nat oag 8 

. tothe'diſtance runnes r00 leagues, 2,00000 


ſois the finc'of the Rumbe, 5D 67deg. 30" 9,9656 
to the departure from the merid AB 92, leagues, x 96563 - 


3 Sqlingnenthefixth Rumt, till I alter ney 


| tude. one degree, I de mannd how 
EC 


x Probletnes of (uyling | 


wing from Dro A,vae, till cthedi e of 
DA beaoles HR ane 7 yg ou E er 
Say by the ſecond caſe of plane triangles SOS 
As fine co mpl. the Rumbe, s 4 22 deg. 30"co. 7, - ©,41716 
ro che difference oflatirade;D B 1aleagues © 1, 30103 
to the diftance runne. APD $2:Eledoues 713196 


The like queſtion might. be moved by the. departure. 
from the meridian given? - Feet 


% = 


RET ara. - <ogas 
m y atiinge one degree: biw much am 1 departed 


from my fix} meridiant 


. As fayling-from -D to, 4, exe, tilt = 
the differe: ce of Jatitude D'Þ bee 20 
leagues; 1 demaund 4 B, my depar- 
ture from the meridian, © © 
By the firſt caſe of plaine tHangles ' © 
As Radius, | | 
. to the difference. of latitude; ®D B 20. leagues, 1,30105 
fois the tangent of theRamb, & D 67 deg. 30', 10,38278 
to the departure froſn themerxid. 48 482 1 2.,6838x 
In like mannet by the departwe fromthe. meridian gi= 
ven, you might finde the difference of latitude. 


> 


5. Sayling upon ſome Rumbe, betweene the north and 
eaft 5 2: leagues, and finding that I have ahiered 
.” latitude one degree: I demannd upon what poiut 
T have ſailed? | 


As. if I ſale. from D to A: (being ſome rambe betweene- 
caſtandnorth). 525 Jeagues; and then finde the difference 
of laricude DB, to be 20 leagues; I demannd. the angle ADB. 
' Say by the fxth caſe, 


$3.44 WE TH LE PRIN IR 

Asthediſtance runne, +». DA 523 

is © Radiuc: I = 4 

- ſe is thedifference of laticude, DP zo lcagnes — 1,50193 | 

to ſine Tompl. the Rumbe.. . - + 422.deg, 30' , HS 

Whoſe complement D, 67 deg. 30',.is the fix 
fromthe meridian, namely t 

part ofa miniite (as intheſc thirigs not to be, regarded), 

and ſon other places... 5, ' _, WORs 26 SH] 


5.09; ar; Fa $194: | 


£ % # | $4 - : 


”s {x 7 


ont 
ridian, namelye #e, Here we negteRt ſome | 


* +4 a " p * 


% 4 s =s 


EC upen ſome Rumbe betweene the north and 
he caſt; 5.25 feagnes., and finding that 3 have alte- 
red mey Latitude one degree:*'I would: know my. 


_ _ parture from ff fir it meridian” . 
5 hag 71610 [eventibeaſe.. ES z7 k | 
OT OS” L246 = LE ” (4-4 4-26 © eh : 1 | 


 Tothediftance runne, adde thediference of latitnde, : 
{o ſubſtraRt.itfrom the lame, noting the (ame and 17 
Then adde together the logarithmes of this ſuwmet 
ner, and halfe that torall is the logarithmevofthe diſtane A 
the firſt meridian. - aA [16 MHENG \ AY 
Diſtance rumeDA,'52 3 lgs,ZSumme 52Tcagues- 185884 
; Differ. of latit. D8, 20 Jgs. Remain. 32;lcagues- _ 1z50853 


| % Ls * a ; | | | 

| oy. + #36737 

. Departure from the meridian 4 Z, 
" The fatie tmay be otherwiſe found 


4 


theſame caſeuic  - 
tude be, foiind; the 


_ # -- 


=_ 


. 


And inlike fort mightrhe 
; departure fromthe meridian bein 


given :t0 fondle the rumb 


OW - ka rs 46 Met 


Sad \& © 


2566 he ul Ni 


* 


- 
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T{and, being one of the Azores, D Þ 
the an thereof. 

Then is 4'Þ, the diſtance of the 
Lizard from the meridian-of Sr, MMa- 
res, which let be 272 reagues zand 
D Bthediſtance of hel: parallels, or 


+ differ. of their latitades' pon leagnes. 
I demaund the rumbe, namely che angle at D, and the 


in the rumbe 4 D. 


Firft for the rumbe, ſay by the fourth caſe. 
As thedifercnce of latitude, D. B56 leagues,60. 4s 7259176 


1s-in prepottion to Radius: 41 


ſo is 0: dift. ofthe merid. AZ 293 leag 
tothe tangent of the rumbe D_ 46 deg: 44'» 


Lizierd, to be northeaſt, 1 deg+'44 
24rd to St. aries outs 


As the fine ofthe rumbe, s 
co.the di 

ſo is Radius, 
to the diſtatice of the places. 


As ſine compl:'the rumbe, 


c ofthe meridians: 4> 25a 


% $ 


diſtance 


Us 


2,43457 
10,02633 
Which is the fourth rumbe from the meridian, and 1 deg. 
44 morez which ſhewes the courſe from Sr. Haries to the 


caſe. 


to the diSaunce of liendcs:-D'B 256 leagues, 


fois Radius, | | 
to the diſtance of the places. 


. 


*+. JAT YT CERUES) « 


fo beare 


8. Sajling == wsS'W,'1ſee a __ of lend, which 1 


ſet, and 
* "ſtyled fixe te 
bt i: ven WoayW: 


099 ond 


nz and having 


it beg 


"caſterly - or from the Li- 
-Þ Hg 9 44 minutes welterly. 
And thns it ſhou'd be by the p Laine chart. 

Secondly, for the diftance AD; ; ſay by the 

D 46d. 44 c4:47:.0,13776 
$, 32,4345 


AD 3735 leagues, :357333 
or an 


A43 d.16. 39,47, 0 16405 
 2,40824 


AD 735 leagues. 337239 
And fuch ſhould bethediſtance by', oP I 


res from 


rfarret 13 diff 


"9 WP 
/ ” 


As let E bee a poinr of | - JOY | 
tind, which when the ſip 
is at &f I ſer, and nds. 
"from 'w.by ww, _ — 
Holde * =" my cotirſe! from 
Ate Þ wew1s miles, and 
at D 1fetthe ſame Point of 
land againe., add finde-ir'to-beare from mes by: I de- 
maund che diſtance thereof D &}.thavis, how Erre it was 
froin me, inmy aft obſcrvation. . 2100721 
Firft Iconſider, betweene AE, 'thew. b »,and. AD, the- 
ws w,is'3 points of the compaſſe, thar i $,33 degr:4y',,which 
is the angle at 4: Alſo berweene B.A,the fy a gr D, the 
Te byed e arerwa poinrs,that is:22::deg-303..': + 1 1910 7 
Therefore, by the 8 caſe of porches riangter, | 


- Az{ine the angie attho p s Z 22 d.zo' | co.ty 0;4176 
\ \ es, 
| 1 


we D a8mikes $\\\Þ, 25527 


1 - 


\ 5 

place of obſervation, 5 by a je 95444 
tothe dift: of thepointferne. E* E $1 Le AM : Ny 

W hereby irappeares; tharithe Yiftance'of «He poinc ſcenes. 
lng, Toke L Ts 03 ry nk 

man nay-nond. i et rom 
e of Lou begs, a ik 

e 


Fr 
: wards. w bs; avd > ſomerimnics hon" one 2 of the e ports, 
ſometimes npon the other, till ſhe arrines at St, Maries, 
vow 1 demannd how many ltagnesſrehath ſhiled way! 
Ea, theſe pomnes , and hov mayy apes thi other, mob 7 
© Lizard, E St. , nd Feing ah, 


deg-30' 


ie 


a s w-two points, makes an ihgle therewith of 383 


whichler be A;alſo » $5. makes with:(outhweft 
33 deg-45*, whichler be E; alſo.s «makes 


+ #1 Joly 


£5 d © $4 
<. wy PI G : Went: * % hey Fs 
35) 6% fo 8 5 y TY 7 - £ _ & 
2p" ge #1 "” ep th v . LE I 5 * 
+ c Lg 
5 A ons I , £ 4 Ea 
$07 ” py ve" ee Re tA. I hs os T6 ki > ES Py, Res $3 j 
ad "x + 225 do 7 o Bop hin Of Sas...4 PRESS, 
_ = * » % 4 " - -_ 
- » % OP \ SE 
V o w» by «. & , - 


. 


A _— Jegs 15, which let be the comple of D.to 


 Thereferebythe 8 caſe | | | 
Asthefineof DD, 55 Uep. 15's. comp, ar. o,ptois 

eo the diſtance given AE; 3 737 leagucss \- 2,5 7113 
ſois the ſine 0 Re £,33 deg. 45. 9,74474 
fb AD,248% leagues, | 23,3960 
= which js the diſtance rune uponthe#s w point- 4 
As the ſine of > «com 15':c0:4r: ,- C©,o8015 

to the diſtance given AE: 373; (cagues _ 8,57013 
ſo.is the fine of -  L4,22degizos  9,$3234 


' eothe way runne iFD\ 7155 ' 3-23445 


" Whichis the diſtance runncupoathe 2 wb « points:  _. 
. A Merchant man, being in the latitude 8 
"Trees Joſt znto #3 Has who SAG 
e1< wes take away his [e con os 
be is gotten cleare, he- ſaites away as directly as he 
.._ . C4, and after two deyes mectes with-a man of ary 
_ Mp4 ay the day. BE the latiznde. 6 
37-1 £ eas 
| Be defproust0 finde thafe + 
man tells him, be leſt thens ly 
Vhey tooke hine. and he had (a 
ages, beiweene b6t ſouth an 
all the man of warre hope to Code theſe pyrotes ? 
: Ix. #8: be the parallel + 
of 4 43 deg <*D+ the _— 
where"the- ſhippes . moet. 
Thais there given 4D. 
» ED '37 leagues, 
alle D 'E If VE 


Wie or 66 eg-bgs _ 


% 
ov 2 


*» 


- 


* 


— ſets ugh 499 12a TO 


py 6 
2g bet 


There | 


bn 1 


* 


Let the north-caſt port be A, the. 
.place where theſe ſhipps meetat D. And for 
E to A, thecourſe is» s, and from EF toD 


LE i SLE 
s 


ore the angleat E is 67 deg, g&', 


530 »WOKNE 
71 degr. 22', 


A 


WY 
BRIPE OS» 


X66” 


:&$-fint £,67-dege. 30',90; an: 0303439" 
o eAD,66! $; _ 15Bugy$ 
fine D, 71 drge nf © »©,979662 rhe 

| ” AE, 67.;lcagurs. $ 2,83055 Gp 2 
iſtte, th& che later” m_ bf this 


way thinke ic requ 
leme ſhould hant Veer adiſtin re co 
; bu are here gi eas ih the 9. caſe, 


and the operatioh manifeſt by . I thovytit 
neceſſary to make ahother cafe df it PIs 


12. (ouſting alon; rowarih the tveiny 1 bans #fghe 
of a FS or Vadlanl beyond pris Taefive to "Þ 


2 | LA the e next moriingy ##Þ cares from we SSe, and is 
deft ant rby oftiwatios', 1 Peagnts. ; but 1 Freere away- 
wth, till two of the clocks in The "morning, about 


© iz leapuers und then would uow- how the © C ape 
cares from _ and how Kg it oft © 


ord 


£ Cape 1 - lea 
SD fout 


, angleat E 66d, 
$5. Wherefore ſeeing Aiga north line, #D is a'moſte » # | 2 
namelyenc 1d.5" Wb 9 but gear) = : 
, far che ſtance of the Cape E D.&y the 87 Caſe: | 
| ge nd, s E,66d. 25*, co.ar.0,02788 ® 
ance inthe evening: AD, rt igs.  1,04139 2 
of the angle given, 5 A, 32 d:30.' © - 9,58284 2 4 
| | 0,6631x | 4 
13 e<AMamit 1 ſaile away fron a Cortaine 
| leagues, and thence wbs 3o lee 
what point hawe [ TX "way ood, , | 
ans / come bar lg HT FTW ; 
[$6 looge: _ | 
ecomle, 4 | | 
ih he complegient of the 8 | 
catDis 123 d. 4s” Whereforg here S 
agd © D, and \theiri 1 "Mm 
EJ: HY 2-5 : | 
Which fubtra , | ; 
thereremalngs ”; od. 37 x] 
Wherefore ſcein the courſe txom ef to D: js 7's w, the 
: = _ ſts .31' hore welterly, that . fo 
ic our | te 1 hauc made my wa pitwo dco. "oF ; 
| foucheely.. | y | Y EEE | - JN 


8) 8 R F ” . 


As fine the-ang 

| to his oppoſite ſide given: E D, ap ingi, + 

So finethe angle given, . 

to his oppoſite fide required. A Et7: rfleaguzs- £2 885237: 
| is the 


5D gd gr 15's Hi 


- 


diſtance from that vous... LC” 


” 


Ih: 7 "Uh are two ports iu one. andthe ſame. parallet or 
latitude; diffant 64 leagues, and there 6, certaine 
Iſland wore ſoutberly, . ior from the Eaſterme ſt 


£ 
wy ” 


xizd | <Erbeſe ports 47 leagies, « andthe the weſtermo(# 


he courſe from the 


Tart Yalterwaſi poet TS nd "oy 
be A, the weſtermo | | 
both in one and: the fame 


Ad the Þ land : <— | — 'T 
; om A, 47 - | (N +2-Ms 
gues, and from E 34 leagues; there isrequired, the courſe . 
from SP that is, the at 4, orthe compleme 
| | "By 13 caſe of | \rroang/er. - A 
As the diſtance of the ports AE,6 leagues. co. ar; 3,19583 
.to the ſumme of 4 D and ED: bs . -, I,90848 
"So is header sf XD Cafes leagues - > 1,83394 . 
to a' certaine line © © © ML, "x6 * > T,221624, 
Which: roAE;is. 8 a18.. : 


the halfe whereof is _ AP, 40-27 . 
T hen by the 6 caſe plaine triangles, 

' As = mnesz conp!, arich; oY 2790 

to Radings, {-. | 

So: 4B, 40127, = r,60452 

16 As 58 degrees 52. ' 9-93243 


< 


, 


YL 


W 


Þ 


fromthe 


18 
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| Some men will fay, that indivers reckonings by CMHerce- 
tors chart, they haue found as little certainty as by the plaine 
chart. Which I deny not, butthe reaſon is, becauſe there are 
few or no charts made dixcatly according to this projeRion. 
Je will be faid, yes, there are many; and that a man way haye 
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drayyne according co this projeion; bur the ſra-coaſts muſt 
Tike art, and meanes, as they baive fortherly | 
to the common ſea-chart totherwite hothar 
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x 


ſhall cranſferre ſe 


- 


| cares fe atranverſall inapp of the world, wher« 
that Jevrnied Navi- 


wa 4 


- 
- 


- 


gromndand reaſons of theſe 


As” Woah es, RUS Wh 
IH | . 


,1 ſee nor bur | 
to any otheraram Now that which be hath Ghewed to 
thechertir (lie, we will here 


ec quotients of cv«ry fixch number,divided by 6, => fi- 


-ſo.this which There ex| bit,and call atable of 


t as & degr- of the Equi- 
that ded -a larger table mayule. 


99 FAIOLD Se Pr 


- E aac] 6. WW; 1 b. A, Ore” Ls 4 


($22: et -, 
o FN 5 a X 


4 


Las. Mer. Lat, [fer Lat, \Merf Ear, | ps 
4. m.firc;.\d, m.dartsd.'m. \pares(\d.” 1.14 1p pr25,| d. me. 
tog8 12 1100't 2Þg {27]60/1684 23 
£104 "76/1296 
121 1} 


+ [12/1302] 


- ' 
Tt17]: [18/1308 


42/1530 
4815370 [48/1738 
54/2543] 7 [541744] [54/1951 
oojtF5o|[z8 00[t75 12110019 58 
| ©8758] PErg65 
I3j1765} [12/1975 
(7: 1772 181979 
25/1778 -124/1986 
ze 30/1784] 1301993 
$6[t59ofl * [36/1792] [36/2900 
4213590] © [43/1799] [42/2007 
1603] a8/j2806] | $2014 
©610ff F4lr813Þ-+ 4)2021 
£42089 


j: 


611623 It 
I2j163c 

128/16 37] 

# a { 643} 

36|165 7] 
143/866 3||- 
"z8fr670f} 

5412333] 154 | 5411677 
(21 0012289; 2400/1484/27/00/16341/30 
| T 


| OE] 


| —_——_—_—_ — | 


| 


Y WE - 
ns od a» WEI ED 
$2 3 4Y 
Ee Sera I 


- . 


3 00[32931$4]00|354 
, | | o613 $71 
3588 
3598 


SS 


4 
A @ 
mf 


-_ 


TEESE(E] 


®* 
# ® 
> 
wt. 


F 


_— 
x3 
© WW Or 


ls | 
pd] 


# _ 


d, m,\parts ||d. me. p« 


' 


57 00 4183 100100/45 30} 


= 


2 {0 
a8\s5 21] 


=L YET. COEEIT: 


C2 —* 


parts. 


— — — — 2 


Lax. [Mrs Lat. Meer. Lat. er.l| Lat. 
1A. m \paric\d. m.\parts|j. Weſparts hd. mw. 
336[75|ool5973|7$j0o[7747|81o0|874r\84 09 
| Mi 7 - [05'6999|| 0617775||. [66 1878» O06 
6375 12hors 12/7864 4 8815) I2 
18 7042|| [18/7874}} |j18 3859 18 
24j8899} |24 
LE 139171 30]8939| 139] 
_ [3671 #4 _ 13815 36 8980 36 
429238 42} be 09021. 47 
148 7162] [48 319963; 48 
| 547187 ralpros! 54 
3129155 38[76120,7814179 
D6 6526 #9236) 
L2j65 12 7261 


| Mer Lee. jAter. 
parir\ od. mparts 
[OI4I] 87JoofI5251 
10199]. ſo6/12638 
I0258 12112759 
toz18)] 118[12884| 
1037 24113019 
eee 130113250 
[10504] [36/113397 
10569} [42113438 
1063 48/13591 
gf 42 3752 
| 10770 ——j20113920 
110899] [06/1409 
Cole] Cs) 
Jiogs; 
11057 
bc |, 
111290 


1 E , 9 PE OR ION EC FS a uf wad Py . ES. 8 4-2 'F. net Le ts 5 
07 2 CRE rac SEW net OY Oneonta. oo dan bn Ca, MARES 
I $450 _ i Hoh, <6 , va C pe EN _ CS - *x 1 
> ” —_—_ ts s EN x $ ag 
5 
- \ 
<5 þ ! po_ Fe Ba 6 =— by har 


The uſe ofthis Fable ſhall partly 
following, and may firſt be 1 


Prob. a, To fnde by this Table, what meridional parts 
ay krecmainedin any dſſerence of. Latitude, 


Take the meridionaſt bareriſivect ng ro'each latitude, C = 


ſtrat thelefſer from the greater ; the remainer isrhe number 
of wes parts, courained. in tac difference of latitude 
propole : SY 
, Asletthe onelaritude be 50 deg:oo!. 34752 
' The other © 33 Fo 20588 Merit: port 
The merid: parts congained in the? _ 
difference of latitude. 1417 Diffe OY oi 


Prob: 2. The latitudes, aid difference of longitude of two 
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| Plates given: fo findethe rumbe, ana di france. 5 


Fox the intentehe applicxion may be the mare evident, we 
Wi give gxamples.of two places expredied inthe chart. - 
admire d.o as', .the 


. As oft 
latitude of Sunmer lands, ſometimes called OE 


degr: 25', and the &ffcrence oflon 
Summer [lands being {> 


0/9, pmrng 


jms in this right-a triangle AD'F; © 

| Lere-Lrepreſent the Lizard, and: - , 

"AB the paralle-thereof, D Sunmwors-. - - +52 f 

Wands, and DB the meridian thereof. SEP 
- Then is thereigiven DF the diffe- 

rence oflatirude 19 degs 35 '-and X87 

_—_ ongK dep:oo? 


Bu. , 
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caulk firſ becxpreſiced by 

for thac _— ſerves RT aL ach ſhewerh, 
——_ parts are from the equinoQtiall to every de- 
_ of ſuch cquall parts asa degree of lon- 


ark (mane nt 6d, 

Wherfore multiplying 70 deg. oo', the difference of lone 
pitude, by 60, I have 4200, for the meridiouall $contai- 
ned in the difference zitude; alſo (by the ba probleme) 
] finde the meridionall parts contained in the difference of la- 


titude to be 1417; ſo that DB is 1417 parts, and AB 4200 
ſuch parts. 


Therefore by the q caſe of plame triangles, 

As the differ: af wh ne DÞ3,1417 Parts. 0.47.6 =__ 
bs in proportion to Radius: 
Yo Hp olorgh: in parts, LF, argu: 1 
to rangent ofthe rumbe, eD,714.20, 

Which ſhewethche abt SD onda, Ir 
Zizeard, tobeenec'y degeg1' nr orlepley warfy pf 
the Summer Hands, w i w 3 deg. gr weſterly. 


Secondly, fer the diftance tn the rumbe, 
, (mukiplying 


+ efares ' 60, and to yn the minutes) 


-cprhorter ul Sr rehrs b 
As finecompl: the rumbe, + 4, 18 d. 29/, (607-0495 
to the difference of lacicude: D a. 2055 milcs -TNS04 
peri anc ' 4D, 3299. miles. 3,518 

to «2 , 3299 $1839 
Which is-almoſt 1100 league, and this is he' kT and 
__—_—— wig leet beyeene theſe 
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Prob: 3. The ltitades of two places, and their diffanc 
given : 10 finde the rumbe, and d; nce of 
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Admic I faile from the Liz, being in the latitude of 5 
"A 


degrees, upon ſome point to the weſtward, 3259 miles g . 
then fande my fſelfe in _the latitude of 

3adeg. 25:1 would know upon whar i 
I have made my way good?and 
ow mack I have altcred my longi- 


The difference of latitude DF is 
17 deg. "a reduced into miles 
is 2055 miles. = ge . | 


| Auth flee pe AD 3299 miles,co.w 
in proportion to Radius: 
rn Frmny of latitude, DB roy miles, — 3,025? 
to fine compl. the rumbe. + <f 18 dege 3g. 9,394%6 
That is wow 3 degs 521 welterlys 4 
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:D B, 1417 parts, 3,523 
So is the aagent of =" nbe, £ D, 74 deg. 31', 10,47298 
-  cothediffer Spe OO part$3,63525, 
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: *s finde their Gb and a iter; 
my He Wales, : | 
Admit I kale from < Lizard, being in the inirade of 50 
deg:w 5 w 3 deg; 51' weſterly \ till 1 findemy ſelfe inthe lati” 
mboof 32 dep: a5": 1 rence 5 hoty farre I have fayked, ayd 
howmuch Itave attcred my longitude? 


The diſtance is found as in the later part of the Reon proc | 


bleme thus. The difference of latitude converted? into miles " 
wO55 miles. Say then, 


AT fine compl: the rambe,* 3 6, 18 degr. 39% 0,4951; 
'to the difference of lacirade: D B, logs miles 302325 


So is-Radius, - 
io the diſtance?* © A&D; 3299 miles ettis 
"a ſo muchis the diſtance:the difference of tongitude may 


bet as in the later part of the third probleme; laying, 
Nb rnetinyto the Sifferenc wb hab fs Ammo 
{o isthe tangent of the rambe, to 'thedifference of = 


» $S -- es 


-* ""Inminutes. 
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" 'AdimftY ro re 40 the Licerd,b 2 in the latimdeof5o d. 

'» 5 wi 3degr'y bi pe avealtered wy Tehgicude 70 

deg: how —__ have | ap roren the wr yr how farre am I from 
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and > inrzkeyg200 z't 
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: 84, 18 d. 39. cos £r40,49514 | 
:DB, to55 miles  3:02345 
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ade found in ary Peet into miles, you gay doc it aftes; ehi 
example. 4 
75. Admit. there be two 6 Fi bohir in the and 50 
deg: which difftt in lorgirade' 70deg. 00”:; 
the diſtance fees two. places? + 


* ' ?Pſtjitis'to' bend; bod that he hae 
ny parallel, #re'in __ tioh to the diſtance in wiles , as the 
equinotiall, js to that pazallel ; or as the ſerhidiameter of the. 
go istO. theſemidiamnaer vt the _ That is, 


4p p OX, = KIIICANT 
© to five complathe atityde, - ...14c 50. a ROAR, /< "ay 
"2h Wcmchs dit le VIBE 4200 guauires; 3,623 25 
to the diſtance in that pai allel. _ 2700 miles, $3,43132.. 


p llelsand cumbes, as the bdes of every. triangle. But here . 
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4 the poſt- 
tion of choſe places. Bar becauſe the arch: of a great circle 
Pans betweeng two places, is the molt diret'way and nea-" 
Feſt diſtance from the one place to the other : therefore” the 
ich rhat argh makes wich. the meridians: 
, wee here cl the angles of diret#. 
db the another, DO | 
Now in this Diagram; LetD re- 
preſent thar part of the entrance of _ B D 
the river of6.daikGMvs - which ly» - 
eth ninderthe Equino&tiall lines D 5 
an arch. of theEquinotiall ; and let 
A repreſene the Zixert, lying in : 
the latitude of 50 depr: eo' nor= * 
therly, and; B theme idiatthers. 
of z and admit their diff:rence of W; | 
; DB to be51 deg-oofe © Sos 
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Tag reat circkez the apglet AD, which'i ofthedi- 
{poles gftho _ from fthe ang andthe an= 

K.- ng $ye, complement of. £ w_ or wad 

poſition af the Liz.and from the's Ammanmet. 

J«, For the neareZ diflauce A D. Secing there are my "he 

ſides eLB and DB : therefore by-the firſt fandamentall axi- 


_ of ſphericall triangles, 


{D +1844; = yo Secs 4 DB v.tficrefer «dal 


25 DB = Rad; = = & AD 0 (on (ale manhe rocaſc 
F ; 


"he Merc: of Tongotud: 3 $5) DB T I FS og ' 5c DB, $G. 79837 


The difference of latitude 1s" AB O, PO, SC Ap 7 
The diflancenrs.o ON : os; SC AD; 


' Whith S&Yegi08' coilvarcet;itd xs is 132 £ 
which i is the neareſt diſtance a0 Ris «xo p [pe 


2. For the direft poſition from the Lizard to the Anereyr "Y 
namely-che adgle 8 FD; by the:fame. 4- 
"7 43 + Rad =+ DB + 1c BADxheRviet B+ ha} 
—tDB =ticB AD, that is, s 4 Bizþ:icD B=SrcB FD, 
abating Radius z and thus"it falls int the Iricale, and is 


wrought thus, ; ) eats Td - ab 41 fp 4 2197 
; | The td ffarenieo uf Larirnbe vs AB fo 4.60%, 5 $8425, 
2 The difference 'of tongitudess DB +9 "00, {cDi , 9.90837 


The angle of poſition ss PBADg8 n1,tcA, , 0,79262 


3. For the dire poſition from the Amazoner coward: cbs Lic | 
zard ; namely the complement of the avgle BO A 


: DB +Rad=reAB+rcDs hectore DB o Rads 
—+AR=#xcD, th:refore r DB + «© AB=rcÞD, Rill a- 


bating Radius ; and it falles iato the 11. caſe, and is _ 
Wrought. 


The difference of longitude ;:DB Ty '& '0@, $ DB, 589546 
' The difference of latitude is AB 50 00, to AB, 9,9238r 


 Theangle of poſution 35 PROS 33 - o7Q,tca, 9oBr4er 
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"+ wn examples, for thelike is to'be con- 
be not exprefied. Yer I have fer 
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:cauſe ſome others have in part. done 
h in a different manner) as ea 
ine rhe forme of his worke. 
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fition from, the, e fawezever to -"Y 
are w_ As din 1 this laſt an- - 

vere rec d;Che for- 


of f che latitude : there- 


tGradamen ome, 
Rad = tc AG his ADG, therefire + G4 
=" ADS nd thug jc: falls ioto the 7 caſe of 


is wrought as inthis c 


. difference of tude5sC 51x deg.oo! *G ain 
' Thedatitude is compl: _ AG your cAG, 9 387, 


. The angles of poſition is. ' ADG 33 
| The ſam* might have beene found in the. quai 
anple ADE :.all which to handle particularly woul 
djous; therefore it ſhall ſufF&e herafter to ſhew this appli- 
ration onely in right aogled triangles, for by this one _—_ 
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xelt diſtance AQ 1 38.23leagues, that 13.64. Joo hearch 
of a greatcircle. Hero 
Firſt then for thediffertcs of pngicade DB, by rhe 22 
; Caſe of reght _— _ _ 
Thobpitudeis © '$6dpo' (£0.43, | ogtd193 
The neareſt as wy AD'460- os... SC A ,9,60704 
I abs 0 Ingle DB fl 00 50 DB,s9, 79897 
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right angled triangles, EDS, and 4 D B, DE 
yppocgnels -W herefore 2% 2QIBCIN'T 
Firft.for the'veare, difaneeEkathere: is | 
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little w# » gthen weſt; then w Le 
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DAEorD EA? 
: of lon- 
gitade eADE. Sceing that «ABE 
is 43 deg: 1&' therefore FF ig'22 
deg: 38 : wherefore by the 14 caſa 
ſpherical eriangl-s, 
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the latit: 1% AD 40 d.oo'.co.ar.s AD o,t9199 
ence 1s AB 32 38 $ AB 9;536663 

rr: ADB 35 00 $ ADB 9,75556 
Which doubled is ADE 70 oo,the difference of longt- 


' tude required, ; -— 
| poſition DAE or DAB, by 13 Caſe. 


The compl: 
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-Halfe the ds 


Pride 7 
| is che compl:of AD 50 deg. oo'.tc AD 20,07619 
Haſfe the diſtences . AB 21 . 38 c AB 9,59835 
The angle of poſaronia DAB: 48 xc DAB 9$,67454 


Probl: 5 Two places prapeſed, both in one and the ſane ls 
#1tuae giveny andthe diſtance of thoſe places in 
their parallel bring alſo : Tofinde, | 


noted before , thatss the ſcmidiamerer of a pual- 
onto the ſemidiameter of the cquinodtialle 


We have 
fel-1 in X 


COAT» OW rd RS 


ne 


FO Ny ny 3” 
mw — Problemuofſyjling 
that is, the ſineof the complement of the latitade of that pgs - 
rallel. Therefore, LE ate E- 
es ſme complethe latitude, $6 50 deg. og'.co, ar, o,1g1 93 
to Radins : | | 
ſo the diſtance in that parallel, 2700 miles, 3-43136 
to the difference of longitude, 4200 miles. __ $-62329. 


W hich converted into degrees, is 70 deg, oo, the diffe«. 

r<ncc of longitude roqulreF. Eo 

And thus having found the difference of longitude, The 

neareſt diſtance, and the dire poſttion may be found as in the 

third probleme before going, which with-ſuch other queſti- 

- onsas might be. moved 1n this triangte AED, 1 leaye to your 
OWne practice, . | | 


Probl.6. Thelatitudes of two places being given, together 
with their difference of loneitude, Fo finde, 

1. Their neare#t diſtance tnthe arch of a great circle, 

2. The diredt.poſition from the firit place 20 ſecond, 

3» CAHnafromiheſecond place tothe fir, . 


As in the triangle ADE. Iet Fo © 
repreſent he north pole, D the Li-.. 
zard, lying in the latitude of 50 d.oo* 
the compl: wherot is AD god. os, 
and let E repreſent the Swmrmrer In 
laxds, lying in the Jacitude of 32 d. 
2;', the complement whe eof is 
AE,57d-35'; andlct their difference 
of longitude be 70d oo', 'namely the 
'contatnedargleD A E-<th:reis re- 
quired the neareſt diftance of theſe ET. 
two p aces ED and the ſeveral] pe fitions of the one from ths 
other, namely the gies ADE a1dAED, So that here are 
Piven two ſides, -AD, w'd AE, with their conteined angle 
DAE :and firſt there i; requiredthe third fide X D. HAR 

Whezeforc according to the dueQions,chap.s of ſpchricall 


1an 
Js - 


e 


” * fag Cveles” W 
angler, Yet onde, aramagre/ pier = or rD; for foi it will 
11 from the exid of a fide given, poſite to an angle gi- 
—_ Ay Asfirſt let it fall fromthe polntotthe Lind repr 
Lat ere She by , upon the erlag ol Summers Dade AE; 
Fan blch fore kge name- 


(tk » acute, thetefdre the Perpendicular Ralls wichin [the tri= 


Then for the  nagrol} diſtance required E D, the way hath 
beea formerly to finde it at three operations,thus : 
"* "Forſt for rheprpendientr'D. B, © by the $ ({aſeof right an- 

y rc triangles, 
The compl : of latitude” AD« 5 deg oo'.s AD, 9.80807 
The differ: o ongitude DAB s70 900;$SA, 9,97198 
The perpendicular . DB & 37 Io. $ DB, 9.78105 
Seeondly, for the diſtance of the perpendicular from the pole 

© _ "AB, bythe7 (aſe. 

The differ:of lengiends DAB « 70 deg.0o'.sxc DAB, 9,5 3405 
The compl :of latitude AD 40 00. t AD, 9.92381 


"The firft arch AB 416 ot. t AB, 9,45 936 
Which tubſtrafted from AE 57 45, there remanes 
the ſecond ateh - EB 41 34- 
Thy, havin ap foondD 2, nd EB, we may finde ED, 
Ke the to (aſethas, 
perpendiculay DB & 253 r0'. $cDB, I 

The Food arch FEB#« 41 "pee 34» SC EB, ws 
I'vs neareſt diſtance EDs 55 $3 24. $C ED, 9:77540 
Which 5 3 deg: 24 converted into miles is 3204 miles, 


or 2068 leagues ;and this is, the neareſt diſtance requir 
redin the arch of a great circle, 


Nyte. Andthusin any oblique ſpherical triangſe, 
thequeſtion is ſuch that it re phate aha ny whos 


El, you reſolve it at three operations , by the caſes of a 
ri_hnatalich ey Ahn th ner how. lack it {clfe fo 
je that it 


Wh Lee been bio DE HY 


bare. lointboſe which follow ; It —_ ſaffice to ml” 
4 on 


X 


216 Problemes of ſoyling 
reſolution attwooperationsy. which az.it is mack readier he2. 
ing welt underſtood, ſo itis ſamerhing barder to bee andere - 
ftood than the former. 

Firlt therefere, the contenensFii the one latitude being 
AD 4odeg:. andof the other ARE 7 deg LO OR 
rence of Honginde. D AE 70 deg We may © th the neareſt di 
ſtance ED attwo I, Lerecadl to the third calc of 
oblique «hn triangles ;thus - . 

differ: of longitude DAB # 70 deg; 00 (86DAR 9.42 

The wt? of laluuinge AD #49 Qo' . tA D. 9,92381. 

The firſt areh AB. #16 ' en. LAB, pgrhets 
W hich fubſtrated frem AE Sons 45, there remaines. 
theſecond arch EB 

As fine cow : the firſt archsc A * SC 16 te OV. '\0,0191y 

#0 fine c : the ſecond: SC FB.SC4E . 34, 9,$74o1 

So the fine of the latitwd?, sc ADS 50. _ 00, 9,884 25 

to ——_—_ the diſtance. cED n 36: 36,9,77545 
Therefore the arch Z Djs 53 deg: 24 > which is the diſtance 
of theſe two places in the arch ofa great circle ;and-this con- 
vcreed into leagues, is 2068 leagues, as before. 

Secondly, by the ſame things gives 3 16 finde: the dire pour 
futon of + i one place on the other , 

As firſt. to finde the poſition from Swmmers Nands, which. 
ſuppoſe to be at E, to the Lizard ar D. 

Here according toche chicd condition of lerting | fall a per= 
pendicular, hip.s 5» Het it fall from. 
the Lizrd at D., that ſo it may be. 
oppoſite, not onely tothe _— gle 
acoat A, but allo to the 

red at E. Andthen co 
«e719 caſe of oblique {| 

triang! s, I firſt finde 21 pr 
xo be almoſt 16 deg. ol, and EY 4u. 
dege34', then I fay 3. As 5 AF, = 
eEB; fore A, to vc E. Or if you 
would not worke by their comples- 
ents 3 (ay, 


Agee __ ep 
SARGT 4 34;- c0-W Ste 
AB16 x 3A 


ok. 


"Where [A e 
—_— oohy 47 JoEcuas from t pre O To 
x . hg 2d. , cafte 
ag T niry oh; Path 08: on dere 7 ,5P trew 
frm hel eſecy EA 7s tbe FER 4 A bs, at, co 
Summers 1 
Herethe\work differs not 2 the ws 
mer, provided that youlet fal the perpens 
icular ſo, as it may be te to the 


angles given and r re required. Asin this Ui- | 
angle, ler be be th Exh Ls ; 


1D. Summer" Hands, dicular I: © | 
let al from D to F, that ſo it may be 
oppoſite to the an a iven at A; and 


2 chenttuanint abmapncs AD; greg Fs - 
Gogh ro AB 44 degos\ Df £90. mins, 


rt d, 00"; $c 
Tort of AD a57 3% 'tA 
The fora. ABw _—_ "7.208 pr 
: Which token ous AE: -- L . ore 


The ſccondarch BB- ro 45; whereby 
at E is thus found. As 9 eLF, tos tore 4 gn: ; ors. 


ſhunne the complements, . 


padre EY Hot £ Gant - 


nx k 


- 80 ſene the 
- Jo , tang. x/rale- the logins 


which ber ST _ 
TR 


fowads 5 neg, Ad 
Suarige tay lsw(y Sega ' welterly 


ridian to the wars 2) the he comp 


_ | Problemes of ſoyling: 


"Ada 1isE appeares, that he that: would faile the neareſt 
way from Swwmers 1/ands to the Lizard, muſt at firſt ſhape 
his courſe # e caſterly,afterwards by degrees »e bye,then ene, 
then e #7 », then eaſt,then caſt ſoutherly,&c.as wee ſhallmore 
particularly ſhew hereaker ;andrhelike is ro bee underſtood 
" of other places, ES | 
But here, after the firſt part of this probleme was wrought; 
'namely afterthediſtance of the two places & and D was found, 
'the ang'es of poſition from the oneto the other might have 
beene more readily found, cither.of them at a ſingle operatipn, 
asin this following probleme. 


Prgbl:7. 7 he neareft diſtance of two places, with their dif- 


ference of longitude, th latitudes gi- 
ves : 10-finde the airers poſition thereof from the 
other, | 


_—_— 


'As admit the diſtatce ina great circle from the Lizard ts 


Sammer lands, namely from E:toDto be as it was before 


found 1068 leagues, or 53 deg. 24'; and let their difference of 
tengitude E AD be 50 deg.00'; and let the latitude of the Ls- 
24rd be 5odeg..oo', whole complement EA is 4o deg. oo”; 


-there is requizcdthe dire& polition from Summers Handsto 


. 


the Lizard, namely, the angle «£D E...Then-doth this pro- 
bleme come under the ſecond cale of oblique ſphpricall- trian- 
gles, andis thus reſfolyed, SS 


tobe diane? ies i hi ci. 
p; SI, 6 $*ED '53 deg. £4',00847,0,09538 


\ tothe ſmeof the welt Poſi- 
+ '- tion fromthe other, 


( 


( 


20 fine thesr auffer of longit: s DAE 70 00, . 9,97298 
So fie compl: the latitwde Q _ , ER 
of the 9d way Shot 1 SAE qo | _ 9,80807 


SADE49 a, 987643 
Whereas there-is z tnitute differtnce” berwene the arcfs 


Bifore found, and ghis; ic may ariſe by ecgleRing ſome -* 
cands 


0 Br 


* w_—_ 2 wy ; Ie 0 2 : 


- 


by agreat circle; = TIS 


conds or parts ofa minute in the worke, which here we re" 
gard not» SY REL as) 

In like manner, by the complement of the other latitude 
given A D, we might finde the dire poſition from the. Li- 
24rd to Summers [{anas, namely the angl- AED. : 

And thus we might procced.to frame D 
many other queſtions in this triangle, 
to thenumber of 60, touchiogthe gdi- . 
ſtance, difference of longitude, latitudes | 
and angles of policien. of theſe two pla- 
cis ; Which will not be hard to him, 
that ui:derftandeth whac we haue be- 
fore. delivered rouching oblique ſphe-. 
ricall triangles. IS 

* "And what hath, be :ne ſaid touching - 
theſe rwo places, the ſane is robe conceived of any other two 


laces diff-ring intheir longitudes and {atitudes. And though 


P | 
the one Place ſhould have laticude northerly, and the other 
foutherlv, yet is the operation little different z for ill ebe ar=- 
ches of their me» idians interce>ted berweene them and the 


neareſt pole are two ſides of che triangle; the arch of a _ | 


circle intercepted betweene the two places is the third 


the ang'es contend betweene thata-ch and the meridian of 


eith:r place, are the angles of polirion:.and the angle com- 
prehended betweene their two. meridians, istheir dif-rence of 


90: irude. Therefore railing over theſe, we haſt to ſach things . 


ds. neceflarily concernethe praftice of Giling by a ec 
£ircle.-- . | 0 CH" 


arch of a great circle doth vaſſe. 


| Wehave ſhewed before how to finde the diſtance of two 
Places inthe arch ofa great circle, as alſo the ang'es of dire 
poſition fromthe onc to the other : here is required the lon- 
gitoderand latitudes by which chat arch of a great cixcle doch 


| hs 


Probl: 8, - To finde by what longituder und latitudes the 


4 
{ 
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4232 Problems of [alin 
-Avin this triangle, Let Abce q 
Summers Ilands, E the Lizard, 
AE anarch' ofthe great circle 
palling by theſe places y it 18 
required to ſhew the longitudes 
and laritudes by which this arch 
Here it 1s requiſite to ler fall 

a perpendicular from the pole 
D,rtothe arch AE, (extended 
if neede fo require) which lee 
bee D B ,; then firſt to finde 


ad; 
D B« 39 
And this 39 deg: 26' is the complement of the greateſt lati= 
rude by which the great circle 4 B £ doth paſſcythereforc;the 
greateſt obliquity or latitude from the equinociall of that cixe 
Cle is 5Oo deg: 34, - 
Secondly, for the angles ADB «nd EDB, by the ninth 


The latitwie 5s the "of AD 32 di 85".3c-AD, 9,72923 
The angle of derefi potions A 48 '48.t A, '0,05778 

The angle «t the perpend: 8 ADB58 31-tc.ADB, 9,78700 
_ Aud ſceingthe whole ADE is 70 deg:oo'gtherefore the ans 
Le ED is x t deg: 29'. So that for the greateſt kriride of 
'This circle whichis Z, we have found the difference of longs 
rude frotn £ro be EDB 11 deg: 29', and from A theangte 
ADP 5E deg gn Fo oo 


Led 
— 
no 

. 


Now 


wy 7 


- angle MA D Ebeing 70 


longitude 
Hom ROT Y 30 deg. Codes, Xyodeg.we ſhall 
oc 54 the latrade of M 49 deg. 04 and the 


 contrariwite, for any difference of latitude 


Now the difference of longitude ow Ato F, namely the 
deg-00', let ir be required to finde by 
whatlatitudes the arch A E doth paſle for eycry tenth degree 


\ of longitude from A. As ſuppoling the point /, to differ in 
- longitude from A, todegreesy I would know the latitude of 


the ſame point /. 
By wer ſceing we have before found the angle ADE tobee 


wht "and the le AD I bcing wy Hs | ere. 0000 


uk B is 48 d:g. 31, 
-lar DB, we "0. "fab 39 deg.26'z by rH amy 
- fiade the complement of the latitude D 2, according to the 
third caſe thus. 
T he angle IDB48d. 31". «« IDE, 9,82113 
T be perpendicular DB 39 26. ic DB, 9,08492 


T he latitnde 55 the compl: DI 33 $1. cc DI, s, 


9060 
Inlike manner ſuppoſing the point O, to differ in £ 


finde the latitude of the point O to be 43 deg-34', the latitude 
latt- 
tude of N,50 deg.r5”. 

Note. For every oftheſe differences of longitude propo- 
ſed, we might alſo fnde the diſtances, and angics of poſition: 
glven,, we might 
finde thedifference of longitude; the diſtance and angle of po- 


'ficion : and for any diſtance given, we mighr finde the ditfe- 


renceof longrade and ext. ard the angle of 


ny gens All 
which will be cafily performed by him that is a little excrci- 
ſcdin ſphcricall wes 


Probl, 9. Te finde how farre a man ſales thearchof « 
great circle,and how much he ſhall alter bis 
tude and latitude, before het alter his A anj 


whmber of degrees pr propoſed. 


& 8 5 3 he 


We found before, that Fs ” of —_ at ff was 48 
deg. 48', ſhewing that hee whi faile from S_—_ 


722 Problemes of ſayling 
1and; here repreſented by A,to the Lizard at E the directe ſt 
and neareſt way : muſt at firſt ſhape his courſe form Anonth'- 
ealt 3 dege48'caſterly. Yet he.is not to continue his courſe» © 
but to incline* by .degrees more and more to the eaſt- 
wards, &c. Now then 1 demaund how farre a man ſayles 
from A, inthe arch of agreat Circle,before bealter his courſe 
7 deg.27'/zthatis, before he may fteere away # e by e;and how... 
much ſhall he firſt alter higlongirude ?and latitude - : 
 Suppvſche ruſt firſt come to 1, before healter his courſe - 
7 deg. 27, then is there required the diſtance AZ,and the lone . 
gitude and latitude of the point 7. Co ELIT 
Here it is reouifitethatthe perpendicular DB be knowne, 
which we before found to be 39 deg. 26'. alfo the parts ofthe - 
_ AB and EB, which we may finde by the ſeventh Caſe: 
thus. - 
T be angle of poſition A 1 48 deg. 48'.zc A, 9,81968 


The compl: of latitude AD # 57 35-t AD, 10,19720 


Thebaſe AB « 46 03.t AB, 10,01588 
W h:ichtaken from AE 53 24. EE S< 
there remaines EB o7 23. 


Theſe things premiſed , wee come to reſolve the queſtion. 
And conſidering that the courſe given at 7, is ne by e, which. 
rumbe makes withthe meridian an angle of 56 dep. 1 5';there- 
fore in the triangle D 7B, the angle at / 1s 56 deg. 15', and 
the perpendicular DB 1s 39 deg. 26 ; whereby wee may fande 
7B by the ſixth Caſc thus... | DS | 

The avple of peſitio give I, 56 deg 15', teDIB, 9,82499 

T he perpendicular is DB, 39 26, t D B, g,91507_ 


Thebaſeis IB,33 20. $8 1B, 9.73996 
W hich taken from AB, 46 03, YO 
tkere temaines . Al, 13 43- 


Whickconverted into leagues, 1s 254; leagues;and fo farre 
you are to faile from Ain the arch of a great circle, before you. 
alter your courſe 7 deg: 27”: And in like ſort yoh may finde 
it for every ſingle degree to-bee ſich as by this table appea= 


reths To 5 2” 
Where 


1:47 30 E} 


: by 4ereat Circles * 9D 123 
x ' Where you may perceive, that havirig 
| pottion d, & m:} runne. fr | towards E by the arch of 
Ry ee, | ws þ agreat circle'2 deg:92 that is 403lcagues, 
—=——] |-—7*f you alter yqureourle. onc degree more es- | 
Rely that 1A begatte When you have 
_ Funne 3 deg. 56;, you _ your courle 


» 
50-48] 03 "56] - 2dcg.60' &c. asin the tables WM 
$I-48| 05-43 Now. for finding the. lang tudgand lati- 
452-4. 807-25]. eude Bfahy of thele points,it may-be done 
15 3: 48 O9-O3 by heipe of the perpendicular and angle of 
poſition given. As if there were required 
<1 12-0, | the longitude and latitudeof the point 73 
334*[1*"04]- there is givenin the triangle 7 D-B, the 
$6210 0354318 angle of pofitionat 7,and the perpendicu- 
lar DB 5 wherefore | cthes > - i 
ca{c I finde the complement 
of the latyeude D 7, and by 
the 4 Caſc the difference. of 
longitude BD7, the. angle 
ZD A being before knowne. 
But notwithſtanding all 
that hach hitherto becne ſaid, 
it may ſceme hard to direa 
ſhippe,and to keere ſuch a 
reckoning as may be agree- 
ableto this met 7 ſay- | "onenee N D 
ling by a great circle. And in, | PE ME 
deed, as it is in a manner im- 
pollible, ſo neither is it neceſſary that a ſhippe ſhould alwayes | 
perſevere cxadtly in the arch of a great circle. It may ſuffice, 
and is almoſt the ſame in eteR,if a ſhip be ſo dircRed that ſhe... 
£0 neare this arch. Which how' it may be done,and'that with - 
acllity, we come now to ſhew inthis next probleme. : 


®.: 


. 


Probl, 10. How a man may aired his courſes,and keepe his 5 
reckoning, that would ſule neave the arch 0 
agreat circle; 

Xa That 


wh | Problemeof ſling . 


_ JEET be the more plajne, will briefl 
oe things before before hundll, ro Fogel 


loagitude of 
therwo places tobe gi then may you finde their neareſt 
diſtance 10 thearch mg nd the angles of the. pa- 
fitionof the one fromthe ochee.- AG $ we have ſhewedin = 
_ -fixthand cnlepepot before going, And. jhus all 'the.. 
partsof the triangle pr ed arg knowne, namely the three . 


angles, mn and the three 
yo you may e (as we have before ſhewed i in the - 
el ng probleme ) by whar loogirudcs and latirudes this arch . 
of agreat circle _ jp namely the axch that .gocs by. the .. 
two -places you may doe for. every - 
x fifth d: gree of IT Or or every le degree,if you will .: 
Ky = Faincs. latitude. bee more. . 


tban your difference ol flo uns ages you may doc it for every 
fifh : ew of difference, of Flwicude , or for .cycry. lingie dee. 


rce. 
n T hirdly, uponachartor blanke, lined with meridians, -pa-... 
callels and edbes according to Mercator? prajeRion: you , 
wt downe all the lo-gitud:s and latitudes found as a« _ 
d; by which prickes you may draw arches, which ſhall - 
rereemt the arch of the great circle paſſing by the two pla« . 
ces propaſed : or if fou'onely draw tight lines from one prick 
oa an. ba it may fatice.. Wh:ci ar-h bing thus deſcribed | 
on thar chart or blaake, you (hall cafily ſeet; creby what cur» _ 
ſes  o ſhape, ad how to keepe your recko' ing , fayling fo . 
ncare that arch ofa gr rg. 45. a (ball thinke convenient. _ 

_ TIrmay ſceme impoiſible, that this arch of a greX circle, be- . 
" Ing upon thechart or blanke a curve line, ſhould be a ſhortce - 
paſſige berweene two places, than che right line & awn« on | 
the chart from rhe one-to he other. But he.rhat w<ll under« _ 
Nands the grou'd and proj :Qion of chus chart, will b-c able of - 
himſelfe to reſoivethis paradox; fora'much as the degrees of - 
la:fud: by which the arch doth paſſe, are greater than the d « | 

grees of latitude by which the righc lined- thpaſſe: whence ir 
vs that the. beech fry. $c: ntained in the archare fencr thay thoſe 


right li a ro p. <cred, Let 


" 
hdd tanto. —_— ———————— _ 
—_ _ —_—— et. ti. Ai. 


by a great Circle... s 
Let us take for 7 the two places before mentioned, 
nam: ly Summers [/ , lyang in the laticude ofy2 deg: 26, 
and the Lizrd in the lati-ude of go deg: oc jad let cheirdite 
forcnce of longitude be 20 degs. ! 
— Avinthis diagram, ler © repreſent. 
Summers Hands, D the Lizard, A. 
the north pole: Then is A E the 
compl-: of the lati ude of Summer 
Tendi,;7 d.35', A? thecompl: of 
the latitude. of the Liward go deg: 


Joke Ir Serene of loogitude - _— 
Fodeg: co". By which things given, pw<&**** f 7P 
we may finde their neareſt dittance . —A 


ED; as in the ſixth probleme thugs... 
To finecomplene:nt. DAS, that is ,to font compl:75 d. oo” 
Aide the fangent of 0 AD,thast the tangent of goa oo- 
The/ummets the tang:of AB that us the tangent of 16 . ol 
Which ſubſtratied from AE hat ufrow.. 57: 3s. 
There remaings . ES, 4: 34. 
Ar fine compl, TR L 6 net 
« ne complennens AB that u/ue complement. 16 deg.on © 
on nao: EB: #bat {1079s _ 34. 
So fine comiement . AD that iv, fine complement 49. ©0.. 
#0 15ne complement ED. that whe 5ine of 36. 36- 
T' ereforethearch ED is ' $3: $4 
Which is the diſtance ofthe Lined from Summers. lands, 
inthe archofa great circ'e, namely 10 8 leagues. 
This done, we may finde their poſitions one from another, 
namely rheangles at E and D by the leventh. probleme, ſfay- - 


ing. 
AS fine ED 53 deg.24',tofive D AF 9mdeg.o ': 
So fine AE' 55 So tofine ADES8 mM the di- 
repoſition fromth: Lizerd ro Summers Ilands. Ailo, 
Asfine ED 53 deg. 24',tofine D Af750d g. 0.7; * - 
fo fine 4.2 godeg, oY, tofiae AED 483 deg. q8 x the di» 
reA poſition from Summers 1lands, torhe Lizard. Aud thus 


acalths ads awdang! - + 2 cria"gle CO oe 


tate the. tl 


126  Problemes of. Gyling a+ og 24 1: 
. Secondly, by the 8 probleme, I finde by what longitudes 
and latitudes this arch ED mult paſſe': For which rhefortner 
perpendicalat D'Z is not apt, theretore in the. foregoing (ri- 
angle , pag: 120, Let A repreſent Summers Ilands, E the Li- 
zards, D the north polez and kta perpendicular fall frcm rhe 
pole D, whichlet be, DB :and draw certaine other meridians 
as DI,DO,DYV, &e..And lo proceed in all points as in 
the 8 probleme, to findethe length of this perpendicular, and 
the angles at the perpendicular AD B-ard EDPF; and laſtty 
forevery ſeverall longitude from. A, finde the latitude an- 
ſwerable. Thus ſuppoling the point 7,to 
differ in longitude from the point A, 5 | Longit:'\ 
deg: that is, tu, pofing the angle e1 D / : 
to be 5 deg; we ſhall finde the latitude of + [5-— = | 7, "5 


that point ſto be 2 5 deg: $2', ot ſuppo- pr hee —_ Me 
ſing thatangle eLD 1 to be 10 deg: wee:  |90- 09, [33* 25 
ſha | finde the latitude of that point /.co - JO 35532 
be 38 deg': 51'; and ſo of the reſt, as by ro 38:51 
this table appeares. 2 Ts: N47 ag 
. Thirdly, I draw a blanke according to j,Q [43:3 | 
CMercators proiction, (which may be |——||—— 
done either by Mr. Wrights owne tables, [25 ||#5*<#} 
as He hath ſhewed in his booke of the [30 46:54 
C' orretton of Errours in Navigation, #b. i135 ". 1148 :o7| 
Go OT by the abridgement thereof, which 4.0 - 49:04 
I have before | laced and called a table of - |——| | — | 
meridionall parts) ſoas there may ame- |# 3 ck +7 
ridian, be drawne by euery fifth degreeof |59 . [[59* 15 
longitude. Tn which blanke I ſet downe |S 5 50731 
Summers Ilands,and the Lizard, accor- |60 $0333 
dingto theirlatitudes, anddifference of ||. , 
longitude before given : andinthe me- | Fe © | 
ridian that is 5 deg: to the caſtward of LIED | 


Summers {lands 1 make a pricke or . 
marke at 35 deg:52' of Jatitude ;likewiſe in the meridan that 


1s x0 degrees to the caſtwards of Summers Ilanas, I makea © 


marke at 38 deg:51' of latitude ;ando 1 proceed with all _— 


- 


_ 


X - + i ads Y , 
402. ee or a RED. > 52-455 LA Us 
. < n _ -- " " Co "Wear. dard. oak. 


by agreet Circle ©, 127) 


reſt, as by this.table I am direAcd. Then by theſe prickes. or 
markes thus made on the blanke, I draw the arches of circles, 
or right lines from one to another , and ſo ſhall 1 deſcribe a 
cur yelineon the blanke,repreſenting fo neare as ſhall be nec<f(- 
fary, an a'ch of the great circle paſſing fiom Summers lands 
co the Lizard.. Andit it were done = every lingle degree, 
(as here itis for cvery fifth degree) it would come nearer the 
exact truth. W hich curve line being thus deſcribed on your 
blank, you ſhall thereby ſee what courſes to ſhape, to keepe 
aSneare itas you thinkegood ; and you may {et dowae your 
reckoaing on that blakne accordingly. 

As having drawne the aforeſaid curve line upon the blanke 


according to the ſeverall longitudes and latitudes wy av in. 


r{t ſhape. 


the foregoing table ; I ſee by that blanke,that I may 
iny courſe from Summers Hlands ne halfe a point eaſterly a- 
bout 200 leagues ; ſo ſhal I have runne my ſelfe into the la« 
titude of 38 deg:45',and have altered my longitude 9 deg, 3o'. 
From thence againe, I ſee I may faile away ze by ez or if I 


would not come neare the banke of New-found-land, I may. 
ſhape a more eaſterly courſe ; but ſuppoſe | (ill defire to keep - 


neare the arch ofa great circle, then I fay I may faile away 


» e by e 100 leagues,and fo ſhould be in the latitude of 41 deg: 
32',and have altered my longitude 14 deg.56'. From thence 
avaine I may faile e» e halfe a point northerly 165 leagues,and 


then ſhould be in the latitude of 45 deg-25', hauing altered my 
longitude 24 deg.58'. From thence agUnc faili 
leagues, I ſhall be in the latitude of g7 deg. 54' 


che L5z.0rd, 1 keepe inthe fame parallel failing caſt cill Icome 


right off from it , which by this reckoning ſhould bee 317 . 


leagues. ' And fo the whole diſtance from Summers 1ands to 


the Lizard, according to theſe courſes ſhould be Row 1070. 
On | leagUuesS3 


eue I3O.. 
havealte- . 
red my longithde 33 deg. 42's From thente ene halfe a. 
point eaſterly 88 leagues ,into the latitude of 49 deg. 21', and + 
difference of longitude 4o deg. 05]. From thence againe if I - 
faile e by » 76 leagues, I ſhall been the latitude 49 de. 52”, 
and have altered my longitude from Summers [lands to the 

eaſtward 45 deg. 22'. And thus being neare the parallel of © 


346 "Problems of ſaylizg 
Jeagues ; going over the banke of New-foxnd. land, Now! 
ſay,cemming into the latitude of 49 deg. 52', or t s, 
though by my reckoning , well rectified by obſcrvacions, H 
finde my ſelfe to be ſtill ſhort of the Lizard about 317 leagues: 
yetl follow nat the great circle any further, bur that I may the 
11.ore certainely fall with the place intended, whether Sely or 
the Lizard, I keepe my ſelfe in that parallel. And the rather, 
becaufe the reckonings outward and homeward | of voyages 
made to this and other places in the weſt Indies ,' doe for the 
moſt partdifagree mach. W hichdifagreeinent ariſeth part! 
by the current ſetting homeward from thoſe parts ; but cheite 
ly becauſe thoſe — arc kept uppon the plaine or com- 
mon Sea-chart. Which Chart, except a man returne the ſame 
> . way home that he went out , is commonly ſubjeR to: groſle 
errrours. ——_ 
_ . And whereasT know, that the moſt part are wholly addi- 
Acd to theuſe of this Chart ſome alſo deſpiſing all others,and 
may happilz. be offended, that Fſhould thus taxc it with grofle 
crrors; | ſhall-make irappeare(partly in this preſent example) 
that I doe ic not without juſt cauſe. 2 = 
In failing from the Lizard to theſe Yands, and foto other 
parts ofthe weſt Indies, mencommonly runne farre te the 
ſourhwards , as ſometimes into the latirude” of 3o degrees 
ſometimes more ſoutherly to ger a wind;bur comming home- 
wards, their courſes are commonly more northerly , than the 
rumbe leading from thence home; but in this example folloy- . 
ing,letuskeepe a mcane, and ro make ſhort , ſuppoſe a man 
ſhould faile fromrthe Lizard ſouthweſt nearc goo leagues, and. 
then finde himſelfe in the latitude of'32 deg. 20', and from 
thence weſt 982 ; till he finde himfelfe di ſouth 
from S«mmer 11 


, and about 2 leagues off. Then by this 
reckoning on the plame Chart, Sammers lends ſhould bee di- 

Nane fromthe Zizerd r189 leagueSina ſtraight courſe. Now .. 
admirtivg this rckoning outward botind to beryncy and theſe 
Places'to be thus ſcituated onthe coinmon Chart y let us ſap- 
co ge reckoning homewardsto be alſo kept upon the ſame 

» And becauſe comming hone men keepe ko the north » 


+ . | "Eg 308 E Xi P - 

Sm: 6 egret circle. | a I29 

wards, [ctus ſuppoſe that h:eſteeres away #8 halfe a point 

eaſterly 200 leaguesz then » e b7 e 200 leaguesze ne a agoier 

- northerly 165 leagues 3x 230 leagues z calt noctbeaſt halke . 

y 88 1 $ ; caſt aad by north 70 gas; 


o 
o 


: 


% 


&-e 317 es. Thea by this reckon tag upon the 
| Chart, he ſhould be ſhore of the 'Zizwrd about #60) 3 
Whereas by a true reckoaing he'is as farre ſhorts the 
Lizard, And hence it is, that they which come' from thence 
and other parts of the weſt Ihdics(making no alowance)are ar 

_ © more. Fora mans reckoning by The! plaine Chart makes hin 
Thorter than he ſhould be 'by 260 leagues ; ſometimes mo 
* Jametimaes lefle ; and the turrene may pat him forwards 5 0. 


' or6o- leagues more : fo thur his thippe tay be above 200 


: ED | DIRTY. TOs 
- kindcs of fayling. Which m_ ee os 
!2,. -portunityto handle more fully hereafter, 
with ſomcother things of like na< © + 
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Of the Declination of the Synne and fixed Starres. 


Ecauſe inthe: practiſe and application of the doarin: of 
Trjaoglesitizoften requiſite thar the Sunnes declination - 
be kgowne, | have thought good here to. place fourc Tables 
thereof: The firſt ſhewing the Sunns declinarions f:r every day 
of rhe 4 next Leape yeares, namely for the yeares 1632, 1636, 
1649, at The {econd;for the 4 firſt after thoſe Leape yeares, 
nd 


namely for 1633, 1637;4641,2645. 1 The third for the 4 ſe- 

Cond yeares after.thoſc yeares,namely for the yeares 1634, | 
1638, $42: 1646. The fourth for the 4 yeares chat are the third 
fromthoſe Leape yeares, namely for theycares. 1635, 1639, 


A 


2643, 1647. And becauſe the obſervationgef our Countrey -" 

may Hr: Edward Wright are not(as I take tt) inferiourto any 

other at this day extant z therefore I have drawne theſe Ta- 

bles out of his, re&ifying chem by Proſthaphereſig for theſe 4 
next enſuin times. 31} to innit 3205 MOLE 

To theſe I have added (cheifly for the ule of Sea-men):ules 

for finding the laticudes of places by the declidation and meri- 

dian altitude of the Sunne or Starres zanda:table of the right 

aſcentions and declinations of 24 principall fixed Starres, cal- 

culated accocding to their longi -and latitudes, fer downe 

by Tichs Brahe eAnno 1600, with allowance for their motion 

-of longitude, or for the preceſſion ef the Equinoxcs for ſome 
time to come. I have alfo noted at what times of the yeare 
theſe Starres will be upon the meridian ac foure of the clocke 
inthe morning, at twelye at night, and at cigh: inthe evening, 
w hereby you may readily ſee when they are in ſcafon to be 
obſerved for finding the latitude; by which alſo you may 

 conjeQure thc ir other times of being upon the Meridian. Fox, 
the Starre which in any day propoſed is upon the werxdian at* 
foure of the clocke in the moraing, will about fiftecne ” eS 
= | cr 


S, 


- 
0 - >  . Y - 3, + 
a". . ; om .S.-+ I bo 
. PO IS. FOPEY 7 Eo EA" * F 4 
E mts CE EDI _—_— 


| uſo wrap 6 near 


| Re rneete Licks Limes ho eat 
the extitimeck ores 


day 
; Gy? om pints fron ofthe Starre, ( (adding chonna it 
| nicede require twenty cc houres) the remainer ſhewes ho 
many houresit will be after noone, before the Starre be upon 
The Sunnes right aſcenſion for any day may be found by 
his declination for thatday, by the reſolution of Pp cg Sg 
 gled ſphericall triangle, as ofthe triangle Y F 
rall $ came of the third chapter, page 19, of ſp nn Clan 
les. 
| Touching the Starres neere thenorth Pole, which in our 
| Lidrertia' I havenoted alſo at what times of the 
yearechey will be upon the meridian under'the Pole, at foure 
of the clockein the morning, at ewelue in-the night, and at 


to the T———g den 
be. aſcenſton of the Sunne! for , toned 2 


cight inthe evening; fo that againſt every one of choſe Stars 
. there areitwo lines of: moacths and ; wenbers.. qr pr 
| ſhewing the time of their comm 


| meridian aboycthe Pole ; umn Sraer ay apr Lang ighors 


' commingto the nether part ofthe_meridian under the Pole. 
| Thos you. may ſce. that the forenibſt' Guard will be upon 
& at foure- olihagoke ju he. randy npon-he moni 20. of 
ebay, sf namely upon 

abovethe Pole the 20. of February, bat upon the meridian be- 
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Rules for finding the Laritede,or Poles Elevation, by the meridian 
altitude of the Sunne or Starrs, and by the table of their de- 
slinations befere going, 4 - 

Cas nr. If the Suaze or Starre be on the meridian to rhe ſouth. 

wards, and bane ſouth declination: 


Adde the Sunnes declivation to his meridian altitudc,avd ta- 
king that totall ſrom godegrees, the rcmainer isthe latitude,or 


the poles clevation northerly. 
As admit upon the 10 of Ianuary, 163 2,1 finde by the forego» - 


ing tables, The Sunnes declination ſoutherly. — —& 20 degatr” | 
The Sunnes meridian a'titude by obſervation 17 _ 44 
The ſumme or totall is $7 FP 
Which ſubſtracted from 89 ©6o 
There remaines the latitude northerly E2 OF, 


But when you have added the Sunnes declination,to his meri- 
dian altitude, if the totall exceed go dep: ſubſtraQt from it go de- 
gr. ardthe rcmainer is your latitude ro the ſouthwards. 

As admit the Sunnes declination to be foutherly 20 deg. na” 


The meridian altitude by obſervation To -.- 3p 
The ſumme or totall is go 46 
From which ſubſtrating. 90 eo 


There retnaines the latitude foutherly: _ = 
Cass2, Ifthe Sunne or Starre be on the meriaian to the ſonth- 
wards, and have north declination. 

SubſtraQt the Sunnes declination ftom his meridian altitude,and 
that which remaines ſubſtrat from go deg:then that which re» 
maines, 1s your latitude or elevation northerly. 

As admit upon the 20 of Aprill 1632, I finde 


The Sunnes declination northerly 15 degr, 03? 
The meridian altitude by obſervation + Ip 
The remainer, ſubſtraRing the declination is 49 22, 
Which ſubſtraed from 389 60, 
There remaines the latitude northerly 40 41. 


Cas 8s 23. /fthe Sunneor Starre be onthe meridian to the north. 
wards, and have north declination : | 

Adde the Sunnes declination to his meridianaltitude, that to- 

tall rake from go deg;and the remaineris your latitude ſoutherly 


or the elevation of the ſouth pole« 
& 3 Eut 


ee. OE Eo to 
- " 


"4 1 adv ertiſement to the Redder. 
Bat when you haueadded the Sunnes declination to his meri- 


. dian altitude, if ic exceed 90 deg: ſubſtraRt from it 90 deg: and the 


remainder is your latitude northerly. . 
CASE 4 If the Smnne bee tothe nerthwards at noone, and have 
ſouth declination; | . 

Subltcact the Sunnesdeclination from his meridian altitude,and 
that which remanesſubitrat from 90 deg: then that which re- 
maines1s your latitude ſoutherly. 

Theſe rules might have beene ſet downe divers other wayes, 
burlec this ſuffice. -And what is here faid of the Sunne, is alſo to 
be underſtood of the ſtarres being upon the meridian. 

$+ If you chance to obſerve when the ſunne hath no declination, 

Subſtra his meridian altitude from 9o deg: and the remainder 
is your laticude. . 

6 If you chance to obſerve when the Sunne or Starre ts inthe Ze 

nth, thar 55 90 deg: above the Horizon: | 

Looke in the table for the declination of the Sunne , or of that 
Starre, and the ſame is your latitude. 

7. If the Sunne come to the meridianbeneath the Pole: 

If you be within the Articke or Antarticke circle, and obſerve 
the Sunne upon the meridian under the Pole,ſubſtraR the Suancs 
declination frogp go. deg: the remainder is the Suanes diſtance 
from the pole, which diſtance added to his meridianaltitude, the 
ſammecor totall is your laticude or poles clevation. 

And the like is to be underſtood of the ſtarres;for which cauſe, 
touching thoſe ſtarres that are neare the pole, we have expreſſed 
inthe foregoing table the complements of their declinations,that 
15; their dittance from the north pole. 

Therefore if you obſerve any of thele ftarres upon the meridian 
beneath the pole : ad4c to its meridian altitude found by obſer- 
vation,his diſtance from the pole,the roall is the elevation of the 
north pole, or your latitude northerly. 

' If you obſerve any of thoſe ſtarrs upon the meridian above the 
pole, then from the meridian altitude of that ſtarre fubltraX his 
diſtance from the pole, the remainder is the height of the north 
pole. Or our of the ſtarres diſtance from the pole , fubſtrat his 
meridian attitude, the remainer 1s your latitude ſoutherly. Ho 
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An Advertiſement tothe Reader. 


TIN handling the Dottrine of Triangles, I have net ſet downe ail 
| ets 1 mi br , but this T have chiefly endeavored according tomy 
ſlender abillug namely to found it upon ſuch Axiomics as might bee 
few in number, caſie for men» y, ready 4n prathſe , and conſonant 
ro the nature of Logarithmes : yct ſo as they might alſo dirett the 
operations by natnrall ſines, tangents and ſecants, and likewiſe by 
mAruments, Inthe demonſtration of theſe Axiomes, I have labou- 
red tobebreefe and perſpicuons, In deducing the caſes from them, 1 
have opened the method how it 15 done, and of all the queſtions $H= 
cident in every caſe, whereby the Reader may coceive the like in any 
triangle propoſed. The examples I have ſet downe in ſuch ſort as 
might beſt maneſeſt the operation, and bee a moit ready way of pra- 
(lie, The application ] have partly ſhewed #n handling the caſes, 
but further 1#.a ſubjed wherein all the problemes of plaine axd 
Jphericall triangles may aptly;ordinarily and to good purpoſe bee #- 
ſed. The Tables Thave ſo ordered, as Fthought might be mo#t eaſe 
and readie for ordinary uſe; according to" the method I have nſeds 
Hany varinies that might have beene ſhewed, I have purpoſely 0- 
mitted that 1 might not [ceme tedious. eAs Thave ſhewed from one 
ground how to reſolve all the caſes and queſtions of a plaine right an 
£ica 5; w as bath beene uſuall before. Whereas for the fifth caſe 
where the baſe avid perpendicular are giver; to finde the hyparhenu= 
fall : OM, Briggs hath ſhewed a more pecnliar way, in his Aricthme= 
tica Logarithmica chap. 1 9. Ss likewiſe I have ſhewed the reſdIuts= 
on of the twelfth caſe, (wheretbree ſides of an oblique triaygle are 
given: to finaran angit)by an Axiome brieft, eaſie, and the [ame 
5» cffi#tt that hath beene lang uſed for that purpiſe:whereas it mig ht 
have 'btene done and wn yoo gf « little more ſpeedily by ſuch 
4 Way as may be gathered from M. Briggs his Arithmertica Loga- 
rithmica, chap. 18. Znt then / conceived the rule wontd not have 
$-ene {* applyable to inſirumentall operations, which ] intended 
breifely' to tomch, if other occaſions had not hindred; Tet fince 11- 
derflending it wonld bave been acceptableto diverſe; and being ve- 
ry apt for the Arithweticall worke, 1 heve thought good heve to 


CHr, 


wo —— > 
: 


1 advertiſment to the Riaker, 


Ht Brigg? hach ſhewed Chap 18, ſc. 3 and 5 having the : 
three ſides ot a triangle how to finde the Semediameter of the 
inſcribed circle, and any of the angles rhus or to this cffeR. 

SubſtraR the three fides ſeverally from halfe the perimeter 
and note the renayners then firſt. 

B . As balfethe perimeter 


C., to one of the remainers 


DF. ſoisthere le of the other twa 
GG. to the ſquare ot the ſe .nidiameter of the inſcribed 
Clicle, 

C :condly, 


C + As oneof the forelaid FTI 
-h to the ſeinidiameter of the inſcribed circ'e 
» foig Radius; 
4 « tothe tangent of halfe the angle oppoſite to that re+ 
maynertheſc he hath there demonſtrated 
| By the firſt ofcheſcir is evident, that As B ro(5ſois D F 
to & &, and multip p;ying ing the firſt and ſecond by the ſecond As 
ce toC(;loisDF to GG Andaltcrnatcly As BC to DF; ſo is 
eo 
As ”. the ſecond,As Cto TG; fo R to A, and ſquaring 
them As CCto GG fo is KR toe LA: Bur as CC to GG, fois 
B('to DF as before was provede<herefore As BCto DF, 5 is 
KRto AA, 
that 1 Ms, 


jSbe Aa OO het 


che perimeter in one, of the 


ofthe ocher two remaynerss. 

- x; che tangent of halfe the ar 

ſt. remayuer... .. 
PRE ited, that, 1 RT BR. 

UA eons wr by wordsat large, this Al ll ge- 
6) Sheodemmaliane by war may hed which tothe lear- 
ned inthar kind will not be obſcure: Hence then. . .1. 

\ Thethree ſides of a plaic POE givenz we may find 


A he anples, 
. uy of t 'e angle; =% 
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| *-Subſtrathe dtc foi: half FITD 
of halte'the perimeter, and of the remainer oppoſite to the an- 
gle required; Add the logarithmes of the other two remayners 
halfe the ſure &f rheſc foure is che tangent of kale the _ 
oppolite tothat "firſt remayner, © 


Au bet ADE bethe trian- 
gle, whoſechree fides are gi- 


"AE. 1992 And ter there 
AD. 156>b--required ©: 
— ED. 075 the angleat D 
The perimeter SLE 420 
balfc the perimeter 210 
from wh dE 189 remaines 21:0, 4r. 


AD 156 rem. 54 logar 1,7 323937 

ſubltract ED 075 rem. 4 135 logars 3,1303337 

: \, 20,21 $2888 

52—074 5D. 20 IO9T444 

which deubled is 204—15 A angle at D required, 

Note that the fi __ cefo the a _—_ required, which is 

eAFeiv9t t DSUREXcE: 28D, 
oy tho remainer 21 i8t I de rc bee ales hoon 


ai Linere bearaieed | 
rk going Ho . C0647 + * ' 


CAD-.246 rem. $460: 4: BOS ,26536063 
AE +489 rem. _ 2 logins 0,3233% 
BOY. ap rettt. - 735 logaſi 2.14074 
1 ++... 19,307g6e 
26-34". OM 9,698990d 
Which doubled; is 53 o8thcangleat & required. 
Now whereas 1 Have here &c- 


New wheras [have here, in ſundry places of this b ooke cired 
AM Briggs bis Arithmetica Logarithmica, (leſt 1 way ſceme to 
abuſe the Reader ) you are to ri not the beekgs pure forth 

about 


the comaltiers; Then tothe * complements arichmeticall 


inprimingaſecond Edition of his * rithmetica Logarithmica 
in Latine, whileſt he lived, againſt hu minds aud {:hing; and 
brought them over to ſell, when the firſt were vnſolde;(0 ; 1" 
ting thoſe additions which Mr. Briggs intended x bis ſecond 
 Edrtion, and moreover leaving out ſome things, that werein the 
firſt Edition, of ffeciall moment. A praiſe of very ill conſe- 
quence, and tending to the great diſcouragement of ſuch as takg 
- p4ines ingbicking, | 


; 
ci 
: 
* . - 
* - 


> Erxours in printis corrgs ths: 
R Cc Pagls + £ po,[ieg 
te, Tt 7 v 


- m 
= 
” 


ge», line or B IK, read E 
and 16, 156e7 P91, 
- 1—0, 39. p32, by 


the fplerp ASsl > OJ þ 07 


36, eDB,rx5D RP 


K#F,r C 
=Fac.l1 5 ÞD,rAD. 


o 
- 
q 


= 
ou 
w 
- 


qe, <4j.v' 


or the.p. 
P 40, 


ſ,l 10, fule,r ſine. 2 -wf7rby 
WH. p20.i T2. 's y" ;f*) rfrom the pi 
dP gt | os, DBE BLUE. P44 11,08 
cE*pe4h3picdre 


c Wo 25,5 3 30 0 g5+ . 
3g rg T, 35%-prol1®,e.r AS,rthatis AS-p 69 14 
0nd p79 1 33, ouGritHl. _ x 


'T 


wo 
EY 
\ 
i. 
mon. hy ” 
. 
n% ' 
TEE 
7 
. 
424K 
« 
Ms C 
+ 


- w PRE "9 
R : 4: - 
* * .. . 4 


= 1 AAS nec —__ b . ; ; OY ; - = By 4 "4 9, E-.rt, I x 
; My HELI AL ole revert: 3+ cd a ae gt" ee SOIL ITS he 95. "Le 
: hs Tr ON; es 
; Gn rt 9OY os : 


CD I CE ee re ies 2SE0S3 Arr Rter' edt ot 


=y 


FOE GIA 


> wot; eb 


OO we 


OF ABSOLVTE NVMBERS 


from a unite t0-10000: - 


Saas, ts tr ERS + Soviet ern ET Was TRAM et ene Tv” I WEI C9; 


A # 
” Hr 350 AS 
DAGEEES 


phe ee 


es Wie 


_— ®* 
ee "Y PIER 2 * anſ 2 
. Fn | 
a4 - 
hk FR ſ” EE dS ets. Mi Fay EYE he 
Y I En Y OI 0760s | = | 
4 pe” Ren KL win. Ret -: 0, DOR ne rs, 4 von” eg p NE On oe nn > ends. BI: ts Wo ar<anfibe et 4 F nad Ao, rr PERK ge 22 a att 
» 


DR, VF ®.- n+ ro £39549 _ * 0 AT" en . 
: *; ; Be þ _ REdEBehm wn, < <5 TT oe 4», 0% = ? . ; 
* OY SITS, ro 94 Ie > io ae ee” "EinbSagy 4 , 35 o F_, © : / 
LY, RP OOy 0: > Lat SE... or RR of 
7.'V «a wes es Th Wy" - tent i (RY © a6. . 
Iz ets p # © pH , . , & 


[Nu. Nu. Logarich. Nm nn 
— , 0000000 36 $,5563035 =T t,8512583 po 2,025 3058 
219, 3010300 37|1,5682017]| 72 1,8573325 107[2,0293838 
3104771212] 38 1,5797836|| 73/0,5633228) 108/2,0334237 
4\0,602c600| 39/1,5910646|| 74/1, 8692317|| 109/2,0374265 
5i8 9700| 4o[1,6020600]| 75 1,$750612| 110|2,o0q1 3937 
— 6op7Brgrs —41/1,6127838|| 56/1,8808136 11112,045 3230 
8450980 42/1,6232493|| 77 18864907 I 12/2,0493180| 
bp, ,9930900| 43/1,6334684| > 8$/1,8920946| 1 13]2,0530784 
9199542435 44; 1>6434537|| . 1,8976271] 114/2,056904 
 10{£,0000000 45 1,65 32125 80/19030900] 115 2,0606978 
—11([1,0413927| 4611 1,6627578|| $111, 9084850) 11612,06 44580 
12/1,0791812 47, ,6920978|| 82j1-9138138|| 117 22069 :&+8 
'E Wo, 139433] 43 1,6812412]| 8$311,9190781} 118[2,0718820 
T4| 41,1461280 49 1: »>6901961 $411>9242793 Ilg}2,0755 69 
x51 1, 1760912] 5o 50 1,698 I,6989700] 85 129294189 120]2,0791812 
r6|1,2041200| "57 511,7075702|| 86 1,9344984 12112,08278 54 
17/1,2304489 52 17160033} .8 1,9395192|-122|2,0863598 
28/1,2552725| 53 1,7242759| $811,94448 27]|- 123|2,089905 1 
19|1,2787536| $41-7333937] 89/129493900{ 124120934217 
1092 1,3010300| $5 8,7403627| go[h>9542425 hh, 2, 0969100 
wy 1,32322193 —$561,7481880 91/1,9590414!]] 126'2, 1003905 
22/1,3424327|- 5717553748) 92119637878) 127/2,1038037 
2311,3617278] $81,7634380] 93/1, 9684829 1282, 1072099 
1 241 3802112 59 17708520 9 1,9731278 29/2, 10589 
25;1,3979400| _601,7781512 _ 95119777236 13915 11139433] 
—26/1,4149733| 61 G1 1,7853298 9611,9822713| 131/2,1172713 
27,1,4313637)| 62117923917] 9719867717] 132/2,1205739 
2811,4471580|| 63j1,7993405|| 98[1,9912261|| 133 2,1 238526 
29 1,4623980|| 641,8061800|| g9\1,9956352|| 134 2,1$71048 
_ 30,477 1203  65/1,8129133|| 100[z, 0000000|| 135/2,1303337 
31{1,4913617]| 6611, 8395439] 10112, 0043244] 13 2,1335339 
32/1,5051500|| 67/1,8260748| 102/z, co86goa/] 137/2,136720 
3315185139] 68/2,8$32 5085 x38 Ho | 
4/15 314789 6911, 8388491] 10412,0170333|| 339|2,1436 
35 ol 1,5440680|| 70'r,$450980;| tog [az 02128931 14vj2,0 4612 ” 


Nu Logarith .[Na. Na.,Logarith. | 


Caurtias r. 


DA. DA... 


I 


'Currtra 


Fab 


$ To 


— b 4 4 
Logarith. [Nu.}Logarirh. /Nu.jLogarith.[Nu. |Logarth, 
| agdarer 2,2455126| 21112, 3242824 2461293909351 
142|2,1522883 2,2479732| 212[2,3263358j| 24712,3926969 
143|2,15; 3360 2, 2504200] 213]2,3283796|| 248243944517 
-144/2,t583625|-195/2,2528530|, 214|2,3304138}| 249|2,3961993 
2,161 3680| r,2552725| 2151t,3324384|| 250[2,3979400 
146|2,1643528 2,2576786| 21612,3344537]| 25212,3995737 
147|2 167317} B EHOURT4} 217 2,3364597 252 2, 4014005 
1482 z1702617 2,2624511|| 218|2,3 384565|| 253|2,4031205 
149 2,1731852 2,264%178| ou ,3404441|| 254|2,40483 37 
150/2,1760912 2,2671717| 220(2,3424226|| 255 2,406 
2,1789769. 2,2695129| 221|2,3443923|| 256|2,4982399 
2,1818436 2,2718416)\| 222[2,3463530,| 257 cbr A 
2,1846914 2,2741578| 22312, 3453048 jg ri 
154/2,1875 207 2,2764618| 224\2,3502480 259/2,4132997 
155/2,1903317 1902, 27875361 225/2,3521825]| 260/2,4149733 
156/2,1931246| 191|2,2810333 ao Whore 261|2,4166405 
572, 1958996 2,2833012 of Wnt rhge” _ 2,4183013 
158 2,1986571 2,2855573) 228 td btts Boe. #199557 
I5912,2013991 2,2878017 229|*,3590355}| 26412,4216039 
1602,2041200| 195|2,2900346|| 230/[2,3617278 265|2,4232459 
| 2 ,2068258 [29 29I2FO1 231 her gens 266|2 4248816 
2,2944662||-232j2,3654880|| 267/23, 4265112: 
2,2095150; ky 944 - | | - 
He 2,2966652\| 233]3073559;| 268ſ2,428134 
163j2,2121856 239 | 5 4 | 
164122148238 199 A ANREE3 Lf 2 34j553 rg 20912,4297523 
165/2,2174839 2009/2 x. roms Bee. EE | 270 nt 
1662,2201081 |-201j2,303 r960|| 236|2,3729120|| 2712, 9 
167/2,2227164 2,3053513 23712937 47403] 2722 3:4345689 
168|2,325 3093 2,3074960|| 238 RrOn07 7312243 ; 
1692422958867 | 2,3096gon| 239] Ltd 4 +. ein $2 
15012,2 30448%| 205/2,3127538| 240/2>3802112 275[24393327 
#2. 2229961 | 2c ; 27612,440 
| 1712,2329961 2, 3138672 ap Rar Cad 993 
192[3,2355284 ans” +2 infg Deans ag < i” 7 
22380461 | pwr 318063 z|| 243]2 ,3856063 278 2, 444044 | 
154 2,2405492 S005 3201463] 244 Nd 279 be ore 
175124430380 210'2,3222193/| 2452 3891667 280 2,4471580/ 


280 


+ % 


" y 2 RE” Up <6 Rt a es 


| CHILtLiAs KC 
Na:[Logarith:[No: |Logarith: |Nu. 1Logarith. Nu. [Logarith. | 
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28 312,45 17984} 318|2,5024271|| 353/255477747|| 38812,5888317 
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1 | 28913,4608978\| /324j2,5105450| 359]3,5559944|| 394/2,5954962 
2 _290 224623980] 360[2, 556 3025|| 395|2,5y65971 
291f2,4538530 296|2 5976952 
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295124598220] 9] 365]2, 5622929 £22 2:0020500 
j 296]2,4712917 | 36612,5634810 | 40112,6031444 
29712,4727564 - 367[2,5646661|} 402[2,6042269| 
298 2, 4742162 368|2,56; 8478|| 403}2,605 3050. 


q 29912,4756512| _ 369|2,5670263|| 404/2,6063813 


_30912,477 1212 _370[2,5682017|| 405|2,6074559 
| 301[2.4785665 371 ER 406[2,6085260 
302|2,4d00069|| 372|2,5705429/| 407 2,6095944 
303|2,481 4426 373|2,57 17088|| 408[2,6106602| 
30412,4828736 3392,5301997 37412,5728716|| 409[2,61 17333] 
_30512,4842998; 34012,5314789 "375[2»5740313j| 410/2,6127838 


396[2,4857214| 341 2553275 44 . 376 2,575 1878|| 413|2,6138418 
307|2,4871384| 342(2,5349261| 37712,5763413]| 412/2,6 148972 
308[2,4885507|| 343|2+5352941]| 3752, 5774918) 413|2,6159500 
30912,4899585|| 344[2,5365584|| 379|2,5786392|} 414{2,6170003| 
31012.4913617]| 345|2,5378191||_380[2,5797835|| 415]3,6180481 
311|2,4927604|| 346[2,5399761]| 381[3, 5809250 416]2,6190933 
312/2,q 4I1546|| 347]*25493295|| 39212,5320634/| 417/2,5201360| 

| 313j12:4955443|| 34*|*>5415792|| 383[2,5331988(| 418/2,6212763| 
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2,5242821 


2:6253124| 
2,6263403| 
2 6273658 
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2 6304279 
2,6314438| 
2,6324573| 
2 63 34684| 
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6364773] 
2,6344837]| 
2,6364879]: 
2,6374897]| 
2,6384 92] 4 


2,6 394865 
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438/2,6414741 
439126424645 


2,6404814 
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| 456 2 6589648 


2,6599162 
2,.660<6g5 
2,6618127 
2,662 7578 
1,6637009 
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2,6655810 
2,6665180 
2,6674529 
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2,69103r5 
2,6919651 
2, 692383459 
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2 ,6937269 


497 
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446] 6493 = 


44? 2,65 12580 


45 ng 
5 2,658011 « 


| 44712 ,6503 275] 


2,6683859 
2,6693169 


8$12,6702458 


2,6711728 


10/2,6720978 


2,6730209 
2,6739420 
2,674851 I 
2,6757783 


[2,6765936 


2,6776069 
2,6785184 
2,6794279 
2,6803355 
2,6812412 
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506 
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496] 
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2,6998377 
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2.6954817 
2 6963564| 
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£,7924305 
'2 ,7032914| 
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2,7092699 
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2,6821451 


2,6884198 
2,6893088. 
2,6901961 


2,6875289. 
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2,7118072 


12,7126497 


2,7134905 
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| 
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hd 
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2,7143297 
17151673 
2.716003 } 


2,7041505 


2,7058637 
7067178) 
2,707570 2} 
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| 
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2,7176705| 
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,7185017 
2,7193313 
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3,720 L 593 


555 


536 2, 72098 57 


527 


2,7318106 


237234557 


: $17 24" 759 | 


2,7275412 
2,7283538 
27291648 
2,7299743| 
812,7307823 
2,7315888 
C 1227323937 ; 
2,7331973 
5427/2, :7 3 39993 
$43 (197347998 
$45 27363965 
545 2,7371926 
547 2,7379873 
548,2,7387805| 
549,247 395723 
$550 2,7403627 
551/2,7411516 
$52 3,7419391 
553/2,7427251 
554 29743 5098. 
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559 2o747 41.00 
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+7499578 
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8,75 231 04' 


2,7543483 
2,7558748 


2,7566361 
2,757 3960 
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2,7589119 
2,7596678' 
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247611758 
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a,7626785 
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2,7674558 
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2,73 23217 
2,7730547 
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600 
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G3} 
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.650 
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| 
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654 
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2215835} 698|2,8438554 
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2,8488047 
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2, 8506462 
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2 8603380 
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2,8881795 
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884 2, __ 23] 
2, 946 94331] 


22947433 1 5s 


888.2 2,94841 30, 
889. 2 9489018} 


891 
892: 
893 


896'2 
897 
898 
899 
900 


B90 2194 2,949 3900 


,2,9498777] 926 
15295 03648; 


2,9508514 | 
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949 29772662 
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11136 
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3,0496056 
3,0499928 
3,0593797 
3,0507663 
3,0511525 
3,0515334 
3,0519239 
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1130 


1132 
1133 
1134 
1135 
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1138 


1140 


1142 
1143 


i 131/305 34526! 


3 ,052 3091 
3,9526939 
39530784, 


3,05 38464) 
3,0542299 
3,0546130 
3, 0549958 
3,0553733' 
3,0557004 
3,0561423 
Z 0565237; 
3 0559048 
3,0572856 
3,0576661 
3,0580462 


Il 


145 3, 0588055. 


3,0584260 


I 14 3,059 1846| 
1147/3,0595634 
T14 3,0599419 
I14 3,0503200 
' [x56 3,0606978/118 
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i153 3,0618 29 
hs 3,062205 
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I156 
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I162 
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1164 
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1167 
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1169 
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I 172 
g173 
1174 
1175 
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3,0629578, 


3,0637085 


3,065 2061 
3,0955 797, 
3,0659530 
3,066 3 259 
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3,0670708 
3,0574428 
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3,0689276 
30692980 
3,0696681 
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Logarih. 
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3,077c043 
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310777312 
3,075094 I 
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3,0715138 
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3,0722495 
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3,0738192 
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3,0795 430 
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3,0824263 
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3,0895519 
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30913151 
3,0916669 
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3,0923697 
3,0927206 
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3,0934217 


30941216 
3,0944711 
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1247 
1248 
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3,0958664 
3,0962146 
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2,0969100 
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3,098 *97 F 
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3,0993353 
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31000257 
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—— 
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[1287 


1271 


1272 
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1274 
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3z 1007151 
3, 1010593] 
3,1013033 
31017471 
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1027766 
3,1031192 
3, 1034515 
3, 1038037 
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3,1044871 
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Zo T0343 37] 
I2673 
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3,1126059 
3,1129400 
3,1132747) 
3,1136091 
31139433 
321142773 
3,1146110 
3,1149444 
3,1153776 
3,1156105 
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1333 
I 333 
1334 
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13663, 
2367 
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1369! 
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3,1241780 
3, 1245042 
3,1248301 
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1336 
1337 
1338 
1339 
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| 


312580641371] 
$,1261 3 I4 1372] 
3,1264561| 1373 
3,1267806 1374 
31271048 [1375 


3,1162756 
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3,1166077 
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134113 
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3, 1354507 
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3,1379867 


3,1383027| 


1,1274288 
3,1277525 
3, 1280760 
3, 1283993 
3,1207223 
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1277 
1278 


1380 
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3,1085650| 


1284 
1285 
1286 


1279 3, 1068705 
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$,1058507 
3,1061999 
3,1065309 


3,1072100 


3,10783880| 


3, 1089037 
3,1092410 


1287 
1283 
1289, 
1290; 


3, 1095785 


1311|3,1176027 


1312 
I313 
1314 
1315 
1316 
1317 
131813 
#319 
132ZO 


3,1179338 
3,1182647 
3,1185954 
3,1189257 
3,11925f9 
3, 1195858 
3, T1199154 
3, 1202448 
31205739] 
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1222 
[323 


3, TO99159, 
51103529) 
1105897 


<3 
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3, 1209028 


3,1212314| 
3,1215598| 
3,12 18880]: 


3,1222159|| 


1291 
T292 
1293 


1294, 
12953, 1132698 


2,4 109262 
3,11126a5! 
3, 111598 
$,1119343|. 
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1329, 
| 1330 


3, 1225435 
,1228709| 
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711346 
(1347 
1348 
1349 
1350 


3,1292450 41381 
3,1293678 
3, 1296899 
3,1300119 
3,1303338 


I351 
1352 
1353 


T3555 


1354, 


3,1306553 
3,1309767 
3, 1312978 
3,13161$7 |1 389 
[31319393 


1356 


391238516{[7 


3, 1328998 


| 


| 


3,13 35389 


1332597, 
3,1325798 


3,1332195. 


3, 1333581 [1396 
3,1341771 
341344958, 
3,1343144 


3» 14901937] 
1282;3,1405080 


3,1411361 


1391423895 


(37430148 


3, 1386184 
31389339 
3,1392492 
3, 1395643] 
31298791 


3,1498222 


NT 4T4400 
3,1417632 


3,1427023 


331433271 
3,1436393 
3143951 | 
3,1442628) 
3 1445 742 
3, 1448854 
L145 1964 
33 1455071 
3, 1458177) 
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'% 

42 
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"4 
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- 


3oT3F73201 
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[1401131464381 
1402 3, 1457480, 


1403 31470577, | 
1404|3,147 3671! 
140513: 1475763; 
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INa. [Logarith. ;arich.|Nu.|Logarich. I ]Nu.|Logarith. ]1Nu. | 


14713216761 27 


1436] 
143713 
1438 
I439 
1440 


> << 89<s. - 
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3: 
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3>1571544 

3,15775%9. 
age 6 
3,1583625| 


1472 
1473 
[1474 
1475 


1406/3, 147985 3 
1407]3,1482941| 
1408|3,14860 26 
1409/3, 1489110 
2410/3, 1492191 
141113, 1495270 
1412/3, 1498347 
[241 3|3,1 501422 
11414,3, 1504494 
(I415|3,1 507564 
1416[3,1510632 
1417;3,1513698 
11418|3,1516763 
1419/3, 1519824 
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1421, 3,1525941 
1422 3,15 23996 
142 3,3,15 32049 
(1424 3,15 35100 
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[1426 331541195 
[1427 3,1544240 
1428 3,15472832 
1429 Zz1550322 


(£431/3,1556396|1 
5; 3,1559430 
1433 3z1562463/ 
1434 3,1565491 
(1435 :3,1568519, 


1425/3-1538149 


£439 3,3553360 l 


| 


1441 
L442 
1443; 
1444 
1445 
1446| 
1447 
1448 


1449] 
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1451} 


1452 
L453 
1454 
1455 
1456 
1457 
1458 


31649474 


1476 
1477 
$i 


3,15$6640 
3,1589653 
3,1593663 
Son 595672 
3 3 I5986 5 
3,160168 3 
3, 160468 


1479 
[1450 
1481 
1482 


3, 1702617] 


1483 
1484 
1485 
1436 
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3,1607686 
3,1610684 
3,1613680 


3,1516674 
3, 1619666|1487 
3,1622656|, 1488 
3, 16256441489 
3,1628630 1490 


$,1631614 1491 
3, 16345951492 
3o1637575 1493 
3,164055 31494 
3,1643528|1495 
3,1646503] 1496 
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3,1652443| 
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1468 
1469: 
1470 


391673173] 
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3,166430T| 
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3,1670218 
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31684975 
3,1687920 


2,1690863 
31693855 


31696744 
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3,170F55O 
3,1708482 
3,17114I1| 


1506 
1507 
150d 
1509 
1510 
1511 
t513 
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I514 
i515 
i516 
i517 
1518 


3,1714339 


3,1717264| 


3,1720188| 
3317231 10| 
3,1726029 
3,1738947 
31731863 


391734776 


3+1737688|1527|3,1838390 
1528|3,1841233 


3, 1740598 
3,8343505 
3, 1746412 


3,1749316 
3,1752218 


1498/3,1755118[1533 
3,165 541 r (1499 3,1758016 1534 


3,1760913 


1505 31775365 1540/ 


1519 


1520 


[3,177825 


3,178i1323 
3,1784013 
3,17 86892 
34178976: 
[3-1792645 
31795518 
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3, 1801259 
3,1804126 
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3, 1809852 
3,1812728 


31815578 
3, 1818436 


I521 
1522 
1523 
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1525 
1526 
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3,182 1292 
3, 1824146 
3, 1826999 
3, 1829850 
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3, 1333545 


3- 144975 
3,1846914 
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3,1852528 
3.1855 421 
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3,1861084 
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| 1541 1, 1878026 1576 3197556216100 342070955 1646|3,2164298 
| 154:|3,1880844|[1577]3,1978;17| 1612/33397 3650 3,2166936 
1543 3 1883659 [57% 3,198$1070[l161 3 32076344 (3, $169572 
= -- 1544]3oU85473 [5793,1983821||1614 3,2079935|[1649]3,21722c6| 
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1557|3,1922836||1592[3,2019431 3,2113826 3,2206310 
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3319534601603 4, 69 1638, 3,21431 39. .1673|3,2234959 


PER yi vant 


= 
Q 

LA 

© 


| 


{2a 
a vis. 
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1604 
1605 
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3923248379 
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Z,335023T; 
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3,2 362853) 
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3, 2944662| 
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3,7063764|S121 
3,70646175122 
3979654715123 
3, 70663245124 
397267178|5.1 25 
3,7068030|512 
3,7068884|5 12 
3-7069737|5128; 
3,7070589|5 129 


5137071442 5130 


5 


$,70g01T54 
3,7091003| 
3,709185 I | 


FI52 
Fl53 
5154 


3,7119759 
3,7 120601! 


317121444 


3,709 2700 
3,7093548 
$,7094 396 
3 ,7095244 
3,7096091 


$155 


15156 


347122287 


347099480 
$37 IOOJ 27 
3,7101174 


3,7072294|5131) 
3>7973140]5132 


$13,7073998\5133 


3,7074850[|5134 


37102020 


$163|3,712c021 
5164/3,7129862 
$165/3,7130703 
5$16613,7131544 


3,7102366||5167]3, 7132385 


3,7103713 
3,71045Fſ9 


F168[3,7133225| 


516 


37075703 


3,7076553 


jr35 
5136 


3,7105404||5170 


3,7106250 


171 


3,/13490$ 
327135745 


90[3,7 123129]. 
S157|13,7123971 
5158[3,7124813 
$15913,7125655 
3,7096939|5160/3, 7126497 
3»70977$6|5161|3,7127339 
35709863 315 162/3,7128180 


had 
% 


$,7134065| 


5067 
5O68 
5069 
5070 


370774095 
3,7078256 5138 
3,707910O7 (5139 


3,7107096 


3,7 107941 
3,7 1083786 


$737 073 
$173 


$174 


3,7136585| 
3+7137425| 
3,7138264| 


) 


| — 


5071 
O72 
73 
5974 


34707995 71 5140 


3 


(597513 


3, 7086808 |[5141 
3,7081659||5142 


813,7082 5095143 
$1097081359 


3,7983 3595144 


3,7109631 
3,7110476 


3,7111321 
3,7112165 


5176 
$177 
Fl 


$145(3,71138 


5175|3,71391 
37139943] 


3,714078 


8 $,71416 


Fl 
SI 


3,7113010 


37142499 


Ee 3 


—— — 


Ry 


7 
79 
3,7143298 


5183 


CR NN PR OE OO OT IO 26 Dag wats ns 
s L " d, thts L _"_ 


6. Ab - 


Cu1iltn 


a$ 6. 


Na/Logarnh. ||Nu. .|Logaruh. h.|Nu.|Logarith. |Nu. [Logarich. 


5182 


5185 
5186 


{5181 3,7144136| 


—_ 


5183;3,7145812 
5134 3,7146650 


3,7147488 
3,7148325 
3, 7149162 
3,7 150000] 

3,7150837 
3:7151674 
3371 52510 
327153347 
3,7154183 


3,7155019| 
3,7155856| 


5216] 


$217 
* Henke 
15219 
52320 
[5221 
F222 
F223 
$224|3 
$225 


3,7178369 


5199 


(5196 3,7 156691 
197, 37157527 
198 397158363| 


5200 3,7 16003 3 
. ($201, 3,716086g| 
5202 3, 7161703 
203 3,7162538 
5204 3,7163373] 
(5205|3,7164207 
5206/3,7165042 
5$207,3,7165876 
5208, 3,71667ro 


3,71 $9158] 


$232 
$232 
$233 
$234 
$235 
$236 
5237 
$238 
5339 


"3471 67544| 
3,7168277| 


3,7 170044 
3,7170877 


37171710 


5247 
5248 


[3,7134186 


5 249}3: 17393313 
5241 35194142 
5242137 194970 
5243 3:7195799 
5244|3,7196627 
5245 3»71974$S; 
3,7169211 Ji 5246 3,7198283: 


5249/3,7200766, 


327173376 
357174208 
$3717$041 
397175873 
3,7179795| 
327177537 


3371 79200, 
3,7180032 


$225 
$252 3,7203247) 
53531[3,7204074 
5254 3,73 04901] 
5335 347205727 
5255372065 54] 


5257 37207380] 
5258]3,7208206 


37180863 
3,7181694, 
3,7182525 
7 


rey 7 


5 262 3,7211508 


52591337 #0903 2 
5260/3 ,7209857 


5261 3,7 240683] 


$263/3,721 2334 


5264/3,7213159 


3,7185017 
3,7185847 
3,7186677 
3,7187507 
3,7188337 


3,71 89167 
37189996 
37190826 
3,191 655 
$,7192484 


$,7I199111: 
3,7199938 


536513372 13984 
5$26613,7 214809 
5267 3,7215633 
5268[3,7216458 
5269j3,7217282 
$37 epic 
$Z71 $,7218930 


3,7 2934 20/5 286 


5387 
5288 
5289 
5290 
5291 
5292 


5293 


5294 
5295 
5296 
5297 
5298| 


5299' 


3 3o® 


347231272 
3,7232093 
3,73#32914 
3-7233736 
$372 34557 
37235378 
37236198 
3,7237019, 


3,7237839| 


357239480) | 


obey 


327240300 
337 i241 120 
3,7 241939 
3,7242759 


FZOL13 
$302 
5303 
5304 
$305 
$3 | 


527213,7219754\$307 


5273 3-7220578 5308 
5$27413,722140115 309 


5 275 7222225 5310 


527613,7323048 [531; 
2771347223871, 312 


52823, 7227162 [$316,3,725585 0 
5283j3,7229904 |5317,3,7256667 
5283]3-7228806|5318 3,725748z| 


56278[3,7224694 [5313 
$379]37225517 [5314 
5280j3.7226339|5 315 3,7295033 


3,724357S 
3,7244397 
3o73245316, 
3,72 4603 5 
37246854 
337 247673 
$,7248491 
3,7 249309 
3, 725012 7 
3,7 250945 


| 


397251763] 
3,725258T| 


3,7253398 


397254215 


| 


528413,7229628, Tl tuaepey 


ls 285 ——— $320 3,725911 


| S324 


(327172543 


$250| 3, 720159315 


Nu. Logarith. Nu. 


« Rt git RF 4 Bye 
> XS $05." oas 
S So a 


Ln LE Ret N 


Currtnias 6, 


337259933 5356 
3,-7260749||5 357 
3,7261565||5358 
3,7 262380 $359 
3.763 1965360 
3,7264012||[5361 
3,7264827|5362 
3,7 265642 5363 


| 


7 17366457) 
Aon 3,726 727215 


22 hen 344: 5379 


364 


'5 
5365, 


Nu.|Logurich. 


Nu. 


3,7289216 
+ 7 


3,7290 838 
3, 7291648 
3472924585 
3,7 293368 
3,7294078. 
397 294338 
37295697 


3,7 268087, 5366 3>7295507 


3,720890 1 5367 


3,7 2705 301|5 399, 


3212973 16 


” es 5363 397 208125 


347293934 
3,7-99743 


37279477 


hitter 58 [5371 
3,7272972| 


$371 
$372 


813,7273786|5 373; 


32757459945 374 


37275413|5375 


327 276226 $376, 
3,7277039 $377 
$3783 
5379 
5380 
3,7280290 5281 
397281101 5382 


57277852 
3,7278654 


| 


15 349 


$3$ST 
535 

F353 
$354 
5355! 


5350j3397283538 


© 327221914) 5383, 


3,7282736 5394 
5385 


3,7 300551 
3,7301360 
3,7 392168 
3»7 392977 
397303785 


347394593 
3,7 395400 

3,7306208 |5 
3,7 307015 
3,7307323 
37303630 


37399437 


3,73 10244 
3,731105s1. 
3,7 311857 


5386 


5387 
5388 


[5389, 


37284349 
3,728516G1 
3,728 £972 
3,7 286784 
37287595 


37312663; 
37313470 
3,7314276; 
3373 I5082 


[5 391 
[5392 
3393 
5394 
5395 
5396 
5397 
5398 
5399 
5400 


5401 
5492 
5493 
5 494 
5425 
5406 


5499, 
5410 
5411 
5412 
5413 
5414 


| 


5407 
5408(3,7330367 
70 
73 
3,7332775, 
3»7333578 
$,7334380 


5415; 


Logartth. 


3273 16693. 
3,7 317499 
37318304 
3,7 319109 
3473 I 9914 
327 320719 
3,7321524 
3,7322329 
37323133 
400/3,7323938 
3373 24742. 
3,7325546, 
3-73 26350 
397327153 


3.7 327957 


Nu: Logarith. 


542 3-7344798 
$427|3,7345598| 
5428 o—_—_— 
$429 waar 
5431 3-7349790 
F432 
5433 
5434 
#435 
5436 
5437 
5438 
$439 
5449 


E 


327 359397 
37351196 


327351995, 


327 353593 
347354393 
3,7 355191 
37355989 


3573 28700, 
3:73 29564, 


3,7331 
327331 


337335182 


5416 
15417 
5418 
5419 


pp 
$431 
5432 
$423 
5424}3 


1$399.3;7315888 [5425 


3, 7335985 


3>7337588 
3,7338390 
327339191 
3273 39993 


3734079411545 6 
3237 341 59515457 
3,7342296, 5458 


17343997 


3,7356787 
327357585 
3-7353383. 


[5441 
5442 
5443 
[5444 
| 5445 
5446 
5447 
5448 
1544 
345C 
15451 
f545* 
$453 
545 
1 455 


37359979 


3-X361574 
397352371] 
357363168] 
3,7363965 


3z7365558 
3-7306355| 
3,7367151 
37367948 
3,7368744| 
3,7 369040 
3,7379335' 
237 37EIS1 


5459 


— — 


3,7359188} 


3$,7364762|. 


37349598 | 


3d (982; 
373667761200 


$4%0 


—_— 


37371926! 
5461 


Io 


4. 46 MK MER 


CuTilias 6. 


Nu.) Logarith. [Nu. 


3, 7373722 5496 
327 373517115497 
337374313|[5498 
3,7375107||5499 


$45513:7 37590315 500 


3,737 6696|[5501 
3,7377491||5502 
3,7378285||5503 
3»7 379079115504 
013,7379873 yy 


1/373 $0667||5506 

3,7381461 5507 
3-7382254|5 598 
3,7383048|[5509 


$475 3,7383811\ſ5510 


3,7384534|5511 
347385427||5512 
$13,7386220||5513 
3,738701 3|5514 


480|3,7387806[5 y15 


3,7388598||[5516 


Logarith. 


3, 7400467 
3,74oI257 
397402047 
3,7492837 
37493627 
3,7404416 
337405 206 
3,7495 995 
37496784 
337497573 
3,7408362 
3749915 x 
3,7499939 


3,7410728 
337411516 


| $$49]3»723 


NU. 


$532 
$533 
5534 
$535 
5536 
$537 
5538 
5539 


5541 
[5542 
#543 


15544 


$545 


$531 


oarith.' 
3,742 803 7 
3,74288 on, 
37429607] 
327439393 
33743 1176 
3,743 1961 


37434314 


327433745 


{572 
3,743 3530 


3,7435098 |5) 
33743 5881 


33 /< 3,745 JEL | 


327461670 
"513 17462449 


32745933 2 
3,7460111 
3,7460890 


37463238 


3,7435665 


3,7464006 


37437449 [5578 
3,7438232 [5579 
37439015 [5580 


337454785 
327465564 
3,7466342] 


3,7412304|5546 


327439799 


3741309215547 
3,7413880 1554 
3,7414668|5 54 

327415455||$55O 
3,7416243 —_ 


| 


347397395 


3,7393096 
3,7398886 


3»7 399677 


$,7390182|\551 
3-7 399974551 
$435[3,7391766[5 520 


3*7 389390 550 


37417030 
327417817 
3,7418604 
3,7419391 


3,7392558||5521 
[3»7393350[[55 22 
813,7394141||5523 
1327394932 5534 
54901 3,7 39572315525 


3,7420177 


327420964 
3-74+1750 
3»7422537 


3,7423333| 


3,7396514||55 26 


$527 
5528 


3529 


55303 


3,7424109 
3,7424895 
3,7425680 
3» 7426466 


——————C— 


5552 
$553 
5554 
5555 
555 

5SS7 
$558 
5559 


5561 
5562 


5563 


47427251! 


5564 


37441365 
327442147 
3 374432930 


337443712 558 
37444495 [558713,747 1787 
37445277 [5588 


$454 


3,7449967 


5560/3,7450748 


374405 $8 


3.744762 5591 
327448404 [5592 
37449185 [$593 


5581 
5582 
5533 
5584 
5585 


$589/3,7473341 
3-74463841 $590[3,7474118 


3,y467120| 
3, 7467898 
3.746867 
3746945 
337470232 


337477 009} 
| 


3,7472564 


5594 
$595 


337451 529 
33745323 10: 
3,745 3091 
3,7453871 


556 


O— —————  —_— 


5596 
$597 


5598 


5600 


$599 317451 105 


3» 7474895 
3,7475672 
3,7475448 
337477 225 
3$,7478001 


3,7478778 


37479353 
3,74$0329 


513,748 I 8 30 


3,7454652 


5601 


_—_ gd: 


In. _ Curz'ias & _ : 
TNu:[Logarit [Nu. [Logarith. .|Nu.| Nu: Logarit. [Nu.|Logarith, 

"oily FebAEJE|S070 5773 3,7509780|5671|3,7536596|5706,3,7563318 
[poop 24pq2Os 56371375 104801 5$673(3,7537362|1$70713275640 


3603 357484206, 5630 3,750095 
3745490! A peyote '2 
5605[3,749 575615640 
550 327486530 5641[3,7543561 
$607/3,7487306|5643/3,7514331 rol 
$6083;748308015643 hoe et pe} | 
3, 7488854 554413,7515870||56 EY 
$610/3,7489629]5645/3,7516639|568c|3:7543483| $715]3,7570162 


[5611/3 ,7490403[5646|3,7517409|56B1|3,7544248| 571613, 7570928 
$61213,749t 177||1564713,75181781568213,7545012|57t7|3,7571682) 

5648|3,7518947|568313,7545777| 571813,7572441 
5649/3, 7519716|5684[3,7546541|'5719 3,7573201 
5615 37493498 5650/3,75 20484|$685|2,7547308|57202,7573960] 
616 3,7494271 565113,7521253|5686|3,7548069| 5721 
15617 3,7495044 5652)3,7522022|\5687|3,754883 2| 
5618 357495817, 565 3/3,75 22790([5688[347549596| 
|F619 3,7496 590! 5654/3,7523558|5689[3,7550359| 
5620/3 37497363 $6 553-75 24326|5590]3,7551123/: 
[5521]3,7498136[5656[3,7525094|5691[3,7551889| 
$32213,7498908|565713,7525862|569213, 7552649, 
562313,7499681|5658|3,7526629|5693[3,755 3412 
1562413, 750045 315659[3,752F397|[5694[3,7554175| 5 
$625[3,7501 225[5660|3, 752 3-75 28164|[5695[3,;7554937| 


5626 357501997 566113,75 28932 $696| 3,7555700 
1562713 3,7502769, 5662|3,7529699 
5628 37503541} $663[3,753046615698[3,7557224/ 
562913,7504312|5664 357930338 569913 

|5630[3,7505084| 7. 
5631[3,2505855|5666 3:7533766 5701 37559510 7 
563213,7506626| 5667]3,7533532|5702[3,7560272 
$63313-7507 398[5668[3,75 34298[5703 hare Lt yp py £4 8760 | 
5634|3»7508168[:5669\3,7535065 570. 
15635 '3»7508939[5670'3,75 35331 


> — 


5613 3,7491950 
5$61413,7492724 


FF _—r 


(5743, 
5743, 


$745 


| _ 


$741 37589875 5776 


5744 327592144 $779: 


5746 357 59365615786 
$743-3+75 94482578 


3, 75981.89 
413,7599699 


5/3,7607993{|5800| 


1577013.7611758 


Cu1itas 6: 


3,7590633 $777 
3o7S91 388 £77813 


397592980 5780 


2: 
3-759 $658/5783 
375959331578 = 
3 »759 $2759 6076; 
$37597434 5.786 
$787: 
5788 


3,7 593894 


] 


3,7604979 

3,7605733 
3,7606486|5798 
3,7607240 $7991} 


3,7608 746\|5 801 
3,7609 5005802 


5 


578 £95] 


13,7639534|583C 


3,76162723 
327617024 
376135 27 


p46 5350 


3/|5819]3+7648484 


| 


. 0d 


397624535 
3,7625285|' 


942703693 | 
(3, 7626786| $825 3,70 


Jo762-3.78« 5 
5822 


5823 
T:, 


? 5320 3:7649230 


3,7650722 
327651468 
243476522 14 


3,7627536 | | 


2,76218386 | 
3132762903 5| 


3,7629785| 


3, 763203 3; 


3,7610253|58031 
3,76 11005 5804/ 
5855 


or 
$772 
$773 
$774 
31S 


3,79 42511 
3, 7613263 
7064916 
3,7614768 


5807, 
5308 


| $809 3- 7641014. 


3, 763652 
3,703727 
3,76? 802-2 


3, = 


5806 3,76 38770, 


3,7639518$ 
3,7640266 


| 


2 37661153 
583713,7661857 
$838j3,7562642. 
5839/37 663385 


3,76 64128 
3,7664872 


5840 
5841 


i 


5344 3,7667102 


3761552015810 3,7641761;15845/3, 3,7667845 


| 


| a N.|Logarith. [Nu.[Logarich. a Lage arich.|Nu. [Loy 


oarithl 


$8113,7643509(5846[3,7668588} 


5848 


534913757081 
3,7671559) 
3,7672301 
23,7673 
3.7073 
;3 347974527 
585513 
37676011 
3:5576752/ 
3,7677494| 
3,7678235 


*: 


397670074] 


185 


327675369 


- 


| 


3,7678976| - 


s 69, 


$842 3,7665616 
$8433-7666359| 


—_ 
O09 
WN 

wa 


3,7681199 
3,768 1940 
$86513,768 20 2630- 
3.768342 1] 
3,7684161| 
(3,7 684901 


3,7636381 


3,7687121 
397687860 


3,7692296 
3, 7093035 
00[3, 337993773 


3,7 679717 
3,7680q58 


"pc 
\ 


$,7685641 


——  — 


3,7688600 
3,7689339 
37690979; 
3,76908 18 
$,7691557| 


588l 


- Bens. 1 6 


en 


| 76ga512 |591613,772 0283 5951 


13-7697465|5920[3,7723217|5955 
[3,769820315921[3,7723951/5956 


3,7695 250||5917|3,77 31016|[5952 
3,7695988[15918|397721750|5953 
3-7696727|59191347722483]5954 


3,756989401592 21333 7246845957 
3,7699678[5923]337725417| org 


3,770041615924[3,7726150||5959 
397701153 59251377 2688415960 


> 
þ ES 


[Nu.|Logari h.' '[Nu. Lo TIDE | 
Ces 598613,7771367 
3, 7 746625 [598713,7772093 
3o79 47 359 $988[3,7772818| 
3,7 748088 [5989[3,7773543 
3,7748818 [$996 3:77 74268 


37749547 |599113,7714993 

3,7750276|599 T ITTOLE 
357751005 [5993[3,7776443j 
327751734|15994(3»7777167 
3+7752463 [5995[3+7777892 


heed 


ed 


— 


3357701890] 5926 3772761 596T 
377026327| $927 3,7728349 5952 
3-7703364|5928[3,7729082|5963 
3,7 7904101 15929 i596 
3,77048385 936 


37705575] 931 
3,77063121j[5932 
37707048] 933 


377 3 201 4 5967 
: 1596 


kat Co 4[ 1934]: 
3-7708 F2« 20[5935, 


3,7753191 [5996 3777861 
39773 3920 $99713»77 79340 
377546485 998[3,778006g 
3:775537615999 Ac git 


wok} he Alooon 
33775 8288 10003 


5911 
$912.3 


; 


,7716610 DJ 5946 3.774224 
37717344694713,7742 


591 337748079) 6943]3,7743710 77 Glreony po 
$914 3771881306949 32774444959 841317769916, 


6 


g> 


Cu 1r-L 


IaS, 


Nu|\ 


Logarith | 


6031 


6024 
6025 


| 60235 


6027 
6028 


6029 


6022, 
602337798129} 


37795686 86 
3,7797408 


3,77988509 
337799571 I 
3-7800291 

2,7 801012 
Ns 
3,7 802453 


6030 
6931 
6032 
6033 
6034 
6035 
'6036 
6037 
6038 
£03913 
6940/3, 
6041 
6042 
6043 
(6044 


0045} 


327803173 
3,7803893| 
3,7804713 
347895333 
3,78060s53 
34789577 3|, 
3,7807492 
3, 7808212 
3,7808931 

,7809.5 2FO 
37810369, 
37811088 
2,7811807. 
3.7812526 


3.781345; 


3,7813963 
3973814681 
$0 6-509" 


13,7846836 


751754 
3.7318172 
4” | ans 

347812707 
3.7820424 


16057 3,73822576 
(6058 3,732 3293 
5059 3,7824010 


[6061/3,7825443 
6952, 3,7826159 
606 3 3,78 26876 
54 39478 fe 
6065 317 3,-7828308 


5066 327829024 


6067. 3,7829740 
6068 3,7830456 


— 


Nu. Logarith." 


6056 3,782 : 1559; 


[/6aG6o 3,7824726 6 


Nu./Logarith, 


6091 
6092. 2 


50931 397848302 
6094 ,7 849024 


5095|3 
6096 
6097 
609$ 


175846886 
3,7 847599 


37849737 


37850450 
2,7351162 


3,7851874 


6099/3 
6100; 


Gol 
6102 


6069 34783 11 71 | 
6079 3, ,7831887|6105 


6103 
6104 


60713, 783 2602| 
6072: 13,783331$ 
607 3 3,7834933, 


6074 3»7834748| 


607537835463 
6076 3,783617$' 
6977/8, 2$36892 
6078(3,7837607 
6279 3,7838321 
6080 3,7839936, 


—_— 


5210 


608113, 7539750 
60$3213,7840464; 
16083 3,7841178, 
6084 3,7841892! 


6086 35784331 3 19 
| 6087 3,7844033| 
6058 3,7844746 


GO 87 347842605|61 2TO 


6989 3 17845460] 


3,7821141| 6090 3:7346173 6125) 


6106 
6107 
6108 
'6109 


OO ———_— 


GILL 
61123 
G113 
6114 
6115 
6116 
G117 
6118 
6119 


| 


G121 


(37359701 


3,735 2586 
3,7853298 
37854010 


37854722: 16137 


3,7855434, 
3:7856145 
3,785 6857 


397857568 


|Nu. COEEET 


6126|3z787177c 
9127|3,787 247 


G13 

G131 
6132 
6133 


613F 


6134 


6128'3,7873 18 
6129|13,7873896| 
37874605] 


397875315 


3,787602 1| 


3,7876730 


3»7877438| 


3,7878146 


6136 


6138 


6139 
6140 


| 


327858279, 
37858990; 


347500412 
3,7861124 
3,7861833 
337862544 
3,7863254 
37863955 
3, 7864675 
3,7865385 
3, 7866095! 
3, 7366805, 


6122/3, 786891 3 


6123; 
6124 


[3,7367514 6 


3,7869643| 


578703: 2, 


3,727 4067: 


6141 
6142 
6143 


6144 
6145 


3+7878853 
37879564 


3,7880269. 


3,7 880976 
3,7831684, 


3>7882391 
3.7883098 
3,7883 805 
3,7884s12 
3,7885119 


_  —— _ 


6146 
6147) 


614813. 7887339 


3, 7886632 


3 ,7388045 
ta pdt I 
vo tre 
3, 7890869 


139759 2281 


6157 
6158, 


1616 


Ho 102 


3 7893691 
247894397 


3,7595807 


4163. 


16178 
16179 


G182 
6183 


:'Curtras. 


al vo : 

| [Nu.{Logarith.//Nu- 

113,789651 je 
| 


i. 


$1633 


6174 
6175 


6177 


6180 


7897217 
357397932 
#7 44; 
37S 317999331, 
33790003 5, 
327900739, 
37901444 


37903888 6205 


1347903555 


347904259 
3,7994963; 
3,790 5666. 


þ 27996370 50 
61763 7907073 


3,7 907 776 
3-7908479 
3 27909 182 
3,7909885 


6181 


6184 
6185 
6186 
6187 
6188 
6189 
6190 
6191 
6192 
619; 


1619 


16195 


3,7910587 
3-7 9T1290 
37911992 
3,7912695 


3,7913397 


3,791 4099: 
379145801 
3-71 5503 
3,7916205 
3,791.6906 


13 ,7917 608 


3 7918309 
2,7919910 
3.7yI197L2 
[A Atv no 1 


197 
19 
6199 
16200 
\6202 
6201 


16206 
6207 
6208 


6210! 


6211 
6212 
6213 
6214 
6215 
6216 
G227;, 
6218s 
6219 
6220]3 


6221 


6243 
62 2J 
6225 


6227 
(6228 


j 


- arith.), Na. 


357921114\j6231|352945578 
357946274 
$[3,7932516|(623 3 


62303|3,7926018|\6238 
39134795150 
37951846 


13 79295 17] 6243 
920913 279 ZO2 171 44 | 
3,7955324|$280/3 


6221 


6226| 


37921815162 


3,7923216116234 
3,79239171[0235 
3:7924617|16236 
3, 79253180237 


Logarmh. Nu: 
NT 6266 


317945971 
357947668 


327948365 270] 
37949061 6271 \ 


327949757 
347950454 


$,79267181|/62 
3,7927415j0 b24c 
33792 1186241 
3,792#817 6242 


3,79399T6|| 5245 
3479316156246] 
3479323140247 
3,7933014|6248 
3.79337121\6249 
3-793441116250137 
3,7935110 625113 
132793 5809 6252] 
3,7936507||6253[3 
37937206! whe, 
3793 7994 6255 
3,79z8602 6256) 
3-7939300|6257] 
3,79399981/6258 
327940696119259 
3,7941394 15260 


3:7952542 
3,795 3238 


37954629 


6267 
6268 


6269 


16273 


379567 $) 


| OR 
3 ,7960834 


3,7962967 
3,7963663 


327954356| 
3,7965050| 
3,7965743| 


3,7942091|15261 


337956437, 


347942789115262 
3,7943486[5263 
3,79+4132[[5264 


(G2 29 


6230/3 


3,7944880!15265 


[3,7967131 


337967824; 
3979608517 
3,7909211 


— —— ——— 


lg 


<F ec com —__ 


6282 


6287/3 
6288! 


Logarith . 
379699 
3,797 0597 
337971290 
37971983 


327973 368 

3,7974060 
3>7974753 
317975445 


3,7972675| 


— 


a 


So 


er 2222s 


[2797752 4 
3,7979213 


& 
4 


3,797 8905 
17979596] 


3979$2362 
6285[3,79383953 
5286|3,798 3744 
3,7984435 
[3-7985125| 
13,7935816 
5290(3,7986506 
291137987197 
347987887 
37988577 
3,7989267 


357990647 


[3,798028 
3,798097 
pos 6283(3,7981671| 


292 0#07 


PF 


18 \\vn®o 
37989957] 


6298 


'6297[3,799133 
3,799202 
6299 3,7992716 
630013,7993405 


Ff 


3 


630] 


| 
— _— 8 hg i Sren WO Fa ES VE [ 
#54 P/ 0 —_ > > 37 bad: 4; thai” a pb ang 4 V 
V Ab ht 5 Pas we J 2 
: J ; Lode 3 oo ei I To 
> Y <p 5 F-; " 
&3 E 5 


22 oh 


$ 23g «. 


| _ Curtrat'y. 
Nu.|Logaruh.), Nu. 1.:Logarith.}Nu. Nu. 


63o1 3>799409z||53 36 3-8g18152 $371 
630213,7994784(163 37|3,801$8371|(6372 
6303137995473 3,$0195226373 
5304 37996162 3,8030208 i6374 
(630513,7996851 3, 802089316375 5 
*F [6306[3,7997540[6341|3,80215 58163763, 
630713,7 3,8022262|[6397, 3, 
308\3,7998917|6343|3,8022947 (637 3,8045845| 
1$309|3,7999605116344| 3,802 263216 | 


414 3,807 1290 


6310/3,820029416345| 3.8024316,63 8 7681 5[3,8072967 
$311 11[3, 800098216 346/3,8025001[16381 F476 3,807 2643 


6 417 3,807 3320 


33 12/3, 8001670 6347|3,8025685 
32” 3,8002 358 6345 328026369; | 
. [63143-800304606349 Fhonorz|s 

6315 3,$003734\6 3503 8027737 6385/3, 8051609)6420{3,8075 350 
6316(3-800442 1 $351 3,8028421 386|;z,805 2239|16421|[3,807602 
6317 3, $005T09jj{ 252 '3, 8029105 373,805 29691[6422|3, 8076703 
6318 3, 8005996 1 53; 3,80297Vg|[6 3881z,805 3649 23 3,8077379 
$319, 3, 8006414 3543 \$030472(6389(3,8054329;6424|3,$078055 
6320/3,8007471 16355, 3803115616396 6390/3,805 5009|1642513,8078731 
[632 213: $007858f 5356 3,8031839/6 6391]3,8055688|6426|3,8$0794 
[6323|3,80085 4516357 3,8032522|6392/3, 8056368 
63233 $009232|5358 3,8033205/16393/3,3057047 
6324 3800991906359 3,$033888|(6394/3,$057726 
6325/3, 8010605116360 3,80345711|[6395|3,8058405 


5448 3,807399 
91641913,$074674 


6429[3,8081434 
6430 3,8082110 


mon 


16326, 3,8011292|[6361 3, 8035354 6296 3, 8059085 6431(3, 8082785 


76 


397 389059763] 6432 3, $083460 


6327;3,8911973}16362 3,89035937 


x 6328/3,80126651[/5$363 3,$036619'{'6 

5 2003 
b GoG1127 6329 38013391 (5364 3803730 £395 ';,80 I 21 6434 508481 1| 
6330/3, 801403715365 3,803798464993,$061800 6435 3-8085485] 
5331/3-801472 316366 3,$03$666/6401|3,$062478 6436 3,80861 
332|3,8015409[6367 38039348640 38063157 Et 


333|/3,$016095|}6368 3,604003216403 3,$063835|6438[z,$08751 
3 343,$01678 16369 3,8040712 |6404/3,8064513| 6439/3,808818 
163 353-80 1746616370 3.80q1394 640 3,8065191! $4493, 80888 


Vas Vas, LE ta. 


os Saeed oat oth. 
6 nas GON, 10 OE INE 
*.,- 


kjNa. 


[6522 F5ra(5,B1 36477 5546 3ob I _ 


f/ 


be uy er 6516 3.813981. 2 2nents 
38217099365 17|3»8140477j6552[3,816373 
3,$117760|{6518j3,8141144\6553]3,8164402 
3,811$430[[651913,8241510|6554[3,8165064 
13,8119100|652013,$142476 (6555139816 3,5165727 =. 
|3.81197691(652113,8143 142/6556[3,816638 =_ - 
3,31 20479 65 22|3,8143808[6557|3,8167052 == _ 
3,8097617|6458/3, $12 1108f6523 3814447: 6558 3.816771 
3,8098290|6489 


2 $42 $778 —__— 


3,8098962|6490 


456|3,8099635 49% 
y/3,$100308 6492 


81338100980 493 


3810165316494; 


[3,$102325 5495, 


3-312 2447|6525[3301 
13, $123 116] | 16526 


3,812 3785|[6527 
3,$124454|[65 28/3 
3,8$125123|16529 
3,$ 2257986530 


|= 


CRE 


Geonls,8 
30147136} :6562[3,8170362 
»0147801| 6563[3,8191024| 
33148467] 516 3,8171686 


3,8102997 6496 3,8126460 6531 38145 

3,8103570/6497 3,$127139|[6 532. — | 

3,8104342 6498/3,8127797 653313 ,$15431:27] 

3,8105013|6499,3 \$128465}5534/3,8451791/6569 

3,$205685 5500/3,8129234h $3 $[3>$3 52456 3:817565- 

3,8106357/6501;3,8139802|(6536 3.8153 120/657113,837637: 
64671 3,8107029|6502/3, 8130470165 37/3,3153785, 3817697 
6468 38197700, 6503 3,3131138}653813,8154449| 
54593 ,$108371|6504'3,813 1805|6539 3BISFITG| 

6479;3,8109042|650513,8132473 Gra oro ord Freen | 

[6471 3,vr09714 ven 3 8156441/6576 3,8179618 i 
6472; 3,8$r1038$5| oy 3, ;8157105|6577 3,8480278| 
5473 3,811 1856/6 (6543[3-$157769| 6578/3, 8180939 
10474|3 $114727) 46 3 Sorgaga 654413281 $843 3/6579 3, 818159 
5475 (3.8112 398/65 10[3,81:35810}5545|3,8159096:6580[3,8182259) 


"65818 : 


Gaz: LIas . 


_|Nu. 
6581 
6582 
6583 
$584 
535 
586 
6587 
6588 
6589 
6590 
6;91 
6592 
$5933, 
6594 
6595 


3581842396 
1 ,8184898| 
3, 8185558, 
3, 8186217 
3538186877) 
3, 8187536}, 
3,8188195 | 
3,8188854 


3,8 190172, 
3,81y0831 
3,8191489 
3,8192148. 


6596 
pies 

6599 
6600 


6601 


6597, 


3,819 2806/6563; 
3,8193465 
he 1941236 
3, 819478 Y | 
3,$195439 
3,8196097 C 
3819675 5,6 | 
3,8197413 
:3,8 1980711|6 
ets 


3,9202015 (6545 3,8224950, 


611 3,8202672 


6 


66133, $20398x5 
614|3, 8204642 
615]3,8205298 


3 $203328 


6619 


5638 


16646 
6647 


6650 


Logari ith, .[|Nu. 2. Logarith.] 
36182919 6616 


o6t7 
618 


6620 


6621 
6632 
6623 
6624 


6625] 
3,3189513 5626 

6627 
15628 
6629/2. 
15630 
6631 


3,8205955 
3,$206611 
3,$307268 
3,8207924 
3,82085$0 
3z8 >8209236 
338209892 
3,8210548 
3,8211203 


—  — 


3-8211859 
38212514 


3,8213170 
3 8213825 
3,32 14480! 


38215135 9665 


637 
35 
639. 


6648 
6649 


3,3215790, 


oy 2 3,8216445 

633'3, 
66343 
6635'3,8218409 


6636 2 Targogy 
3+$219748/ 


8217100 
\$217755 


328220373 
3,8221037 


6640 3,8221681 | 
Goat 3, $222335 
16643 
19943] 


3, $222989 
3,0223643 


3,8225603 
3, 3226257 
3,822c910 
3,8227563 


3,8228216] 


$6669 


6685(3,8251014h 


Na.'Logarich. Nu. 


os 


| 6686 


6651 (338228 859 
685 


6652/3,8229522 
6653 3>$330175 
6654 3 ;$230828 
6655 3,82; 148 1|C 
6656 3,8232133 6691 
6657 3,82:32586||6692 
6658 338233438|[9693 
6659 38234090||5694 


EE I IEA eee. 


6660 3,8234742 *695 


6661 /3,8235 394||5696 
23s6236046 6697 
6663 [3,8236698|16698 
6664) 
'3 ,$238002 
6656 3;8238653 

667 3,38239305 
6668 


6700 


6670 
6671 
667 2 
6673 
5674 
6675 
6676 35 
6677 
6678 
6679 
6680/3, 
6681; 
6682/3, 
6683/3; 


6684|3,8250364 


Bo 
3,8242560 
3938243 211 
708 
6710 
163|'671 6711 
6712 


| 


3,8237350 5659 


[Logarith] 
3,8251664 

3o8 3523035 
3z$252963 
3,3253612 
390[3,8254261: 


3,3254910 
38255559 
38256208 
328256857 
ef 257506 
3,8258154| 
3,8258803 
38259451 
47 Ee: 
3,0260748 
WEIS 
3,8262044 
3,8262692 
3,$263340 
705[3,8263988 


3,$265283| 


(13,0265931 


3,82665 78| 
3,8$267225 
3,8267872 
3,3268519 
83,8269 166 
+ ah 
3,9270460 
3,8271107 
3,8271753 
3, $27 2400 
3,827 3046 


3.827393] 


6721 


_Currras 


No Logarlh, 


[0721 302743 39 
6722[3,8274985|(6 


ihe 


Nu.'Logarith ' Na. Logarithq Nu. Logarith. | 
(38296896 

757\3>$297539 
3,8275631 6758|3,8298182 19793 3,8320616 
6724|3,8276277|6759[3,8298824 [6794 38321255 
$725/3,8276923|6760[3,8299467 795 3,8321875[(6 
6726 3,8277569 6761 3,8300109 6796 38322534 
3,8278214|6762 3030075216 
3,8278860|676z3 3830139416 
3,8279505|6764 3-3302036 


6791 3,8319337 6826 3834166; 
19792 3,8319977|6827|3, $342299 
6828[3,8342935 
6829 33343572 | 

T0 3oh 329344207 


683113,$344843 
£797 358323173|(6832 3>8345479| 
798 3,8323812 6833]3-8346114 
6799 3,8324450|'6834 3»8346750 


3,8282086|6768 
[3,8282 73 116769 
3,8283 376) 677013 
77362 BaBgo mn 677113 

6737 3,8284665 : 
6738 38285310 


| 


3,828015x 6765 3,38302658; 6800 3,8325089 [693 51398347385 
3,8280796| 6766|3,8303 320 
3,3281441|6767|3,8303962 
3,8304603 6803 3,8327005 6838 3,8349291 
38305 245|6804';.$ 3:$327643[(6839/3,8349926 


6772[3,8307169 
773|3:$307811| 6808/3 $2 2019516843 ligne 


6739 Fob2f 5955 774 33308452) 
6775138 2 IOI093j ©020/2.Þ $331471|[6845[3,835 3735 


[9742 3,8287887|6777/3,$310375|681 2/3,$332746 
743 3.82885 326778 3,8311016 6813/2,83 33384 
0744 ea88releres 3,83 IT656| 6814 38334021 


| 8/:6836 38348021 
$02 3,9326366 6837[3-83 48656 


48305887 6805 3>b 3282811|6840 3,83 5O561 
»8306528/6806|;, 8328919 6841|3,8351196 
6807! (3-03295 58 6842(3,8351831 


29,3,8330833 6844(3>$353100 


681 "3, 83 32109 6846 38354369 


6847 38355003 

oy 3-8355638 
4 91383 56252 
G81 5 [3,83 34659 6850 3,83 56906 


6747 3,8291 10767823, 


67493 ,0292394 


OFT 3,8293681 6786 
6752 3,8294324(678713, 
rr 3,8294967|6788|3 


6754 3,3295641 6789/3 
675513,829625 4} 6790 


3 


a Ee be 3,8312937 


6748'3,$291751 6783/3,8314218| 
6784 3,33 14858|681 
6750 3, 3,8293038;6785 


$316 3,8335296 6851/3,835 7540 
$3173, 833593 3[[6852/3-8358174) 
681 n0(7283 365701685 3/3, 8358807 
0019 3,83 37207|[6854[3,83 59444 
68203, 8337844 685 $[3,9360075| 
6821 3-8338480[6856|3,8360708 
6822/2,8339117|6857\3,8361 341 
$31741816823/3;83 7555416858 3,8361975 
»83x8058}6824/3 3,8340390[6859[3,83 62608] 
:831369816825(3,834102.7)6860 [3,8363241 


33135374 


Gg | 6368 


" To et, ©: Shes bt>, 
1 ee BS on”; 
WEL IN ay 0, OO; PDF” AT: 
2: th d "OT X we "NET 4. PO 4 
lt i SY . L $I. L b Frei _ 
: rhe oe ANA, 4 p 22" «cf : 
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Culllas 7. 


]Nu-;Logarth.j ;Na. .' Logartth.| Nu.(Logarith. 


6863: 


6865 
6356 
6867 
6868 
6859 
6870 
6871 
6972 
073 
6874 
6873 
6876 
6877 
6878 
10879 
6380 
FIT 
6282 
(6883 
(6834. 


6$51'3,$363874 \$856 3,8385973 
6362 3,8364507 6897 3, 8386602 
33 
6854 43365773 


8365140. 


3,8366405 


38367038], 
3,8 367670; 
3,8368303| 
3,8368935 
Fe 09507 
3 203 JOI99; 
3 \$372832|6 
3,0371453| 
3,$372095| 
3»8372727 
329373359, 
3,837 3990 
3,9374622,, 
3,3375253 


3,8376516| 
3,837714 47 | 
3>3377778, 
3 8378409 


(885 |1,8179939 6920 3,8491061 


6836 
6887, 
6838. 
688g! 
6390, 
6891 
16892 
6893 


Ge; 


3,3$379670, 
3, 8380301 
3, $380931 
3,8381 562] 
3,8382192 
3,3382822 
38383453 
3,83 84083 
3,8384713| 


l 


2 20h 2h 
6926 3,8404425 


Q Q Q i 


6899 3,8387861 
6900 3,8388491. 
6901 3,8389 L20, 
6904 38389750, 


6993 38390379, 


6904 3,8391008. 
6995 38391637, 
6996 3,8393266 

927 38392895 
6908 3,8393523 
6909 3,8394152 


6910 3,8394780,0 


6911 3,8395409 
6912 3,8395037 
6913 2,8 396656 
6914 33397264, 
6915 38397922! 
6916 3+8398550! 
6917 3,3399178 
\ 6918 398399806 
6919 3,8400433/6 


6921 3,8401684 
6g22 3,8402316 
6923 3,9402943 
6924 3,$40357 I 
6925 3, 3404198, 


[6 
6898 3,8387232, 6933 


(2953 


16931 
232 


[5934 
10935 
Frog 
6937 
15938 
6939 
6940 
6941 
6942 
5943 
694 
6945/38 
6946 
6947 
6945 


| 
| 
ls 


3,8407959 
3-84085 86 
3,$409212 
3,84098 38 
3, 8410465 
3,8411091 
3,841E717 
38412343 


38412969, 


338413595 
3,8414220 
3,84148.45 
ESTES 
38416097 
318416722] 


[NU. 
6956 
6967 
6958| 
6969: 
6970 
6991 
6972 
0973 
ld 

6975/3,$43 5442 
(6976 3,8436065 
(9977.3 8436687 
[5978 3,8437310 
| 6979 3,8437932 


3,38429835 


3,8431081 
3,8431705 


3.9432951 
3,8433574 
39434197 


6980; 


3 38417348 


3,8417973 
3,8418598 


rs 
2950, 
695 1 


082 


| 


P9534 
6955 
6956 
6957 
6958 


6959 
6960 


3,8419223 


38419848; 


3959420473 
3, 8421098 
3,59421722 
3,8422347 
3, 3422971 


— — 


'6987 
'698$; 
pos 9 

6990; 


7 
Y 


3, 423596 
3,3424220 
3,8424844 
3,542 5468, 
3-94 26092, 


6927 3,8405452 
6928 38406079 
6929 3,8406706 
(6930. 3,8407332| 


6961 
6962 
6963 
6964 


3 8426716, 


3, 8427340 
3,8427964 
3,84285 88 


6965 


3 922h 


599113, 


6992 
6993 
6994 
6995} 


338439554 
3.8439176 
3,34 39798 


[3,8440420 


3,044104: 
3,84 41664 


3,8442286 | 


3,844 2907 
3,844352s 
3,8444150 
3, 8444772 
3 8445393 
3,8446014 
3+9446635 


3944725 6| 
3,8447977] 


6996 
$997 
59981; 


"abs 


3,8448498 


Logatith.| 


3,8430458 | 


3,8432328| 


3,3434919]|. 


3,0449119 

8449739 
»8450360 
8450980 


ht... 


ew Jnrwlk. www tC 


Et ay" 


7093, 


| 


[7904 


7095, 
7006 


2008 


7009 
7oro 


70071 3.845 $321 


343459038 
13,0 460277 


13,346 2134 


{ 


7026 
7937 


7023/3,8455327]7058 
7024; 38455845, 7059 


7JO25| 


Cutrtrtias % 


-00T 001 3,8451601' 
[7992, 


3,845 2221, 
3,8452841 
3,9453491 
3,$454051 


3, 8454701] 


3,8455941| 
3,8456561 
3 3 ,845718c 180 
33457800 
38458419 


3,$459638 


3,8460896 
3.8461515 


38462752 
323463371 


7036 
703713 
7038 
17039, 


Na. Ja.[Logarith.|| [|Ne. .|Logarith. [Nu.|Logarith. Nu. [Logarith 


3,847325* 258 7071/3,8494808/710613,$516252 
3,8495423||7107]3,85 16863 
3,849603 771083, 8517474 


3,38473875 17975, 
38474493; 7073 
3,8475110|7074 


Pp 
7041 
7042/38 
mo 
7944 
7245 
7046 
7047 
7948 
7049 
7050 
F951 
JO5 2 

7053 
7954 
79553 


3 ,845 3990 


3, 8454508. 


3,8456453; 


7028 


7029 
7930 


| 


{ 


7031 
7032 
Meet 
793 


7935 


2, 8467091; 
3,346 7700 
3,04683 18 
3,8468935 
33459553 
38470171 
3,8470789. 
3,3471406 
38472024 
$: 8472641 


7056 
7957 


7060 
17061 
[7962 
7063 


3,8478810 


3.84757 277075 
38475343] 7076 
3,847 6960, JO77 
38477577, 7078 
3-8478193| 


0/7080 


38479426||7081 
3,848004 3/708 2 


7079 
3,8500333\7115 5 


3,34580659;7083 
3>3481275 7084; 
13-848 1891 


328483 I23; 


38483739, 7088/3, 8505237 
3» 8484355 7089/3, 8505850) 
3,8484970 7090 3,3$506462' 


| 


3,8496651|7109 
3,8497264|7110 
38497878 7111 
3,8498492|7112 
3,8499106|7113 
3, 84997197114 


38518696 
3,8519307 
3,8519917, 
3,38520528 
3,8521139 
3,-5521749 
338522359 


340 cd as 7119 


385021 172 71 Fredo 


38482507 7586},85040 I J 7121 


7123 
7124 
7125 


—— —  ——— - — 


3, 84855267091 
3, 8486201 
3,8486817\7093 
35487432 7094 
Ent] 17096 


3-8489277117097;3,8510748, 


3,8439892 [7098 


7064 
7065 
66 
7097 
7058 
7069 


3 ,8490507|i7099 
3,849112217100 


— — — —— — 


3,8491 736-101 710! 
384923 FI 
38492965 [7103 
3, 3493580 [7104 


17070 


7102; 


—_ CO — OO O—_ {OO ——— 


3235241 


3,8525410 
2/3,8526020 
398526629 
3,8527239 
3,35 27849 


(3,8507075{/7126 


3,8507687||7127 
3,850$300|7128 


——  _ —_- —  ————— 


3,8508912|7129 
3-85095 24/7130 


13,8511 360! 


3,85rO136 713) 
7132 


3,852$458 


3,85 29677 
3 ,85 30286 


z 8530895 . 


328531504 
3,8532113 


7133 
»8511972 7134 
3.8512583|7135 


3,8533331 
3,8533940 


[38513195] 1136,3,8534548 
3»8513807 713018 $35157 


Y 


0139494194 [71051 


(3>851441 8/7138 
385150307139 
32,85 15641 [7140 


3,385 35765 
3-8536374/ 
3,85 36982! 


3,8518085 


3, 8524800 


3, 8529068} 


i 


| 


| 


[3,S5 32722] 


Gg 2 


7141 


| CHItIas 8. 
NC Tao; Logarith, [[Nu. [Logarith.|Nu.|Logarich. INu.| [Logarith. ; 


71413, 14/385 37590 7176| 3,85 8558824721 113,85 (138579965. 7246 3,8600g8; "y 
7142 3,8538198|7177 35559429, 7212/3,8580557, (7247132 8601583 
7143, 3,853 8806 7178|3,8560035||7213 3,858 $581159|7248[3,860218: 
7144 13,8539414 7179 38550640! 7214 3:858176117249 3,8602781 
7145 38549922 7180|3,8561244 7215|3,8582363; 7250 3,8503 380 
7146 3,8540630 7181 3z 8561849. 7216 3 8582965 7251 3,8603979 | 
[7147 3.8541238|7182 3,8562454||7 2473-858 3567|7252/3,86045 78 
7143|3,0541845|/7183|3,8563059/7218[3,8584169|7253/3,8605 177] 
7149]3,8542453|7184|3,8553663|/7219|3,8584770 7254|3,8505776 
7150 3,8543960 71853, 8564268 $268| 722013 .858 ,0585372 735513,8606374 
7151 38543658, 7186 385643872 7221 3-858;973[7256|3,8606973 
7152/3,8544275\7187|3,8565476|/72223,8586575 |7257 3,8607571 
7153/3,38544882|7188[3,8566081|7223|3,8587176 7238|3,8608170] 
(715438545489, 7189]3,8566685|/7324 3-85877777259/3,8608768 

'7155 3,8546096|, 7 190[3,8567289||722513,858837917260[3,86093 6 
7155;3,8546703 7191 38567893 72263 ;8 588980! 7261|3,860 9964 
17157|3,8547310'7192 3-38568497| 7227 3,8589581| 7262|3,8610562| 
[7158|3,8547917|7193|3>8569101|7228[3,8590181||7263|3,8611 166| 
7159(3,8548524|7194|3,8569704 [7229 3,8590782:[7264|3,8611758| - 
(7160|3,3549L 30|7195]3,8570308| 7230 3:S591383|7265|3,8612356 
7161 38549737,7196[3,8570912|7231]3,8591984 7266|3,8612954 
7162|3,8550343|7197 285715 15|7232|3,8592584|7267|3,8613552 
7163|3,8550949\7198|3,8572118| 72333,8593185|7258(3,8614149 
7164|3,8551 $56) 7199 3,3572722 723413,8593745 7269/3 ,8614747 
7165|3,85 52162|7200|3 8573325|7235/3,8594385|[7270/3,861 5344 
7166 385527667201 Toad 72363, 8594986|7271/3,8515941 
[7 167 WET. 185745317237 38595586 [7272 386165 39 
(7168|3,8:53980 [7203 3-385 75134| 7238 3,8596186 7273|3,8617136 
169/3,8554586|7204|3,8575737| 733930 185 96785[,7274;3,861773 ; 
/ 


| 
| 
| 


—_—_ 


[71701385 55192|7205[3,8576340|/7240/3-8597386[7275|3,85183 3c 
717113, 8555797 7206 3,8576943|7241 38597985 |[7276j3,861892 
7173/3385 56402| 720738577545 17242/3,8598585|[1277|3,8619524] 
717333557008, 7208 3,8578148|7243|3,8599185[7278(3,8620120 
[7174 385576147209 3- 8578750 [7244 3,85 99784 [7279[3,8620717 
17475! 3-8558219/7210,  3-8579353 7345 3 m—_— 7280 3,8621314 


7281 | 


Curria's 8. 


ant LOS ane oe bs: PIE 


—— — 2 -- 


(3,8623699 


7,3,8525488 


213, 8628467 


348634418 


4\3,364I550 


Logarith.] 
3,$621910 
3,8622107 
3,8623103 


7316 
7317 
7318 
7319 


3z 8524296 
38624892 


3,8626084 
3,8626579| 


38627275 
3438627871 


3,38629062 
3,8629658 
3,86302F3 
3,8630848| 
3,8631443| 
3,8632039 
3,8632634 


3,8633823 


3,3635013 
2,8635608 
3,8636202 


:; $626797 
3,8637,391| 
30637905 


3,8639768| 
3,3640392 
3,8640956| 


J 8642 I43 


3-863 3329] 


3, $63 8580] 
(3639174 


7330 


7331 
(7322 
7323 
7324 
7325 


Nu.|Logarith | 


3,3642737 
3:8643331 
3-8643 924 
38644517 
3,864511 I 


EEE ery ern —_—_— — 


3-3645704 
3,8646297 
3, 8646890 
3-$64748 3] 
3,8648076 


7320 
1327 
7328 
7329 
7330 


38648669] 


3,8649263 
3,8649855 
328650447 
3,8651040 


13,865 2817 


348651632 
3,865 2225 


32065 3409 


3z abt ty 


3, 2054593 
33 8655185 
3»8655777 
3,865 6369 


32865696 3; 


38657552 

38658144 
1 8658717 
3,06593 27 
3,8659918 


3,8660509 
3,8661100 
3,8661691 
3,3$662282 


is. 


Fs 


3,8662873 7 735 1 


Nu. 


360|3, $668 778 [7395 


u.)Logarith. [Na 


3,8663464 
3,8664055 
3,8664646 
3, 8565236 
38665827 


38666415 7 
3,$668188 
3486693 68 


3, 238671728; 


7366 38672317 


7379 
7380 
738] 
17382 
7383 
734 


13, 8672907 


3,8673496 


3,8674086 [7494 
3,8674675 17405 
3,8575264| 
3867585317407 


3,8676442 
3,8677031 
3,8677620 
3,8678209 
3, 8678798 
3,8679387 
3,8679975| 
3,8680564| 
3,8681152) 
- © 8681740) 
3,86 82329. 
3,8682917 


J, 8683505 


3,8667008[7392 
8$|3, 8667598] 


3,8670547|7398 
Sh 3817399 


z T7 


387 
388 
389 
390 
7391 


| 


393 
7394 


7396 
397 


7400! 


7491 
7492 
403 


7496 


7498 
7409 
7410 

411 
7412 
7413 
7414 
7415 
7416, 
7417 
741 
7419 


2,8 


Logarirh.| 


3,8684093z| 
3868468; 
38685269 
3,8685857 
3,8686444 
3,8687032 
3, 8687620 
3,8688307 
3,3688 794 
3,8689382 
3, 8689969 
3, 2690559 
3,8691143 
3,8691730 
3,8692317 
38692904] 
3, 8693491 
3, 8694077 
3, 8694664 
JECPFESS 
3, 8695$3 7] 
3, 86964 23] 
3,8697010 
3,8597596 
3, 8698182} 


3,869$768 
3,8099354 
3, 8699940 
3,8700526 
3, 8701112 


3,87016g7 
2,8702283 


—_ 


—— 


813,8702 868 
358703454] 


7420! 


3,8704039] 


G 


g 3 


7441 


. 4 


FED. Crna, 
Nu. Logarich.| Nu. Logarith. Nu. Logarith.| Nu.|Logarith. 
[7421 3,8704624 7455|3,87 35059/7491 3.8745 398) 752613,8765642| 
7422[3,8705209\-7457|3,87 2564117492 3,8745978|[7527|3,$766219 

[7433[3>3705795|7458|3,8726224[7493|348746557/75283,8766796| 
7424]3,87063 80/7459 3,8726206|7494 3:8747137|7529-8767373] 
[742538706965 |.746c 7460) 34 87 2738817495 ;3,8747746|7530|3,8767950 
7426|3-8707549| 7461] 3+8727970 [7496, 3;8748296 175 313,87685 26 
17427|3-8708134| 7452 3,87285 52/7497 2.8748875 7532/3,876910z3 
(7438/3, 8708719| 7463. 3,87291 34|7498|3,8749454| 7533 3,8769680 
[7429[3-$799304|7464 3,8729716|7499, 3,8750034|75 34/3,8770256 
(7430/3-9709888| 7465, 3,87 302987500 3,875061347535|587 70833 
[7431 3+8710473| [7466 3,87 30880|[7591]3>S751292)75 3613, 8771409] 
(7432|3-8711057|7467 3,87314611[7502/38751771]75 37 38771985 
[7433|3-3711641]7468 3,8732043|7503|3-8752349/7538/3,8772561. 
7434 3,3712226| 7469 3873 2625\j7504 38752938, T3539 3>8773137 
7435 3,3712810| 7479 3,8733106|/7505 3,9 340753507 7540 3,8773713 


1743613>3713394|7471 3,873 3787 7506 3»8754086. 7541/3+8774289) 
7437|3+$713978|7472 3,8734369|7507 3-8754664 7542/3, 8774865 
7438|38714562|7473-3,8734950|(7508[3,8755243 7543[3-8775441: 
*e[7439]3»37 15146|7474 3:8735531|7509[3-875 5821 75443,8775017 
7449|3-8715729|7475 3:8736112\7510|3,8756399'7545/3+8776593 
7441/3-8716313|7476 3,8736693/(7511/3,8756978 75463, 8777168 
7443 3, 716897, 7477 318737274 |[7512j3»$757556; £4" 8777743 
744313-$717480[7478 3,8737855 [7513 3o87 58134 75483, 8773319 
7444/3-3713064/7479 3;3738435|[7514j3-3758712, 7549 3, 8778894 
(7445(3,87185 47/74 7480 3,8739016 [751 7515|3»8759290, 7550328779469 
7446[3-8719230| 7481.3, 8739597 7516 3.875868, 7551/3,8780045 
744738719814 7452, 38740177) 7517138760445 7552/3,8780620| 
7448|3:8720397| 7483 3,8749757 [75 18/3, 8761023 7553/3-87811 195] 
744938720980 7484 3,8741338,7519[3,8761601| 755413, 8781770 
(7450[333721563 7485 3,8741918, 5510/3, $762178| 75553. 8782345 
7451 3,8722146 7486 3, $742498|7521/3,8762756 755638782919 | 
7452/3,8722728 7487/3:8743078} 7522|3,8763333|7557(3-87 33494 
7453|3»8723311| 7485/3, 8743658 [7523/3,8763911 75 38,3, 8784069, 

454/3-$723894| 7439|3,57442 38, 17524 38764488 7559/3-8784643 
| 45513,87 24470 7499, 3, 8744818, 7525/3, 8765065 7560 > 3,87$4218 
ET: 7561 


—_ 


-Y 
+ 

þ 
ed 


Cnrrias 


8. 


1570 
7571 
7572 
7573 
7574 
T57sS 
7570 
7577 
7578 
7579 
7580 


7581 


15587 


Nu: Log 4ricth. 


756113+8785792 
75521387 86367 
7563 3,8786941 
7564 38787515 
7566 5.878866; 3 
756713» 878 937, 
756813, 8789811 
75693, 8790385; 


75$213, 8797838 
[7583|3>8798471 
7584/3, 8798983 
[7595 38799556 

17 586[3; 3, 8800128 

3,680c701 
7588|3,8801273 


3, 8790959 
3, 879153 
3, 8792106 
3, 8792680 


Nu. 


7590 
7597 


7598 


759913,8807564 7634 


{am 


Logarith. Nu. 
3,8805 850 7631 
3,8806421 17632 
3,8806993|7633 


3,880 81 36þ7635 


7601 
7602 
7603 
7604 
7695 


2.7606 


7607 
7608 


33793253 


760g 
307936367610] 


3, 87944007611 


3879497317612 
3, $795 546/7613 


3, 87961 19/7614 


3» 8790692} 


7615 


|Logarith.|Nu. 


26G 
3, 8826384 [7667 
[7668 
38827522 7669 
3; 8828090 7670 


38808707763 6; 


3,8 809 279|7637|3,8829228 [7672 


3,38810.421 


3,8810992|/7640[3,8830934 
764113,88315021[[7676 
7642|3,8832070\[7677 


38811 1563 
3,8812134 


——_— 


3,8812705|7643[3, 8832639 
3,8813276|7644[3,8833207||7675 
3,831.3847|7645[3»8833775 


3,8809850|7638|3,8829797, 
763913,£8303 65/ 7674 


[7673 


7675 


7678 


3,6814417| 76463, 88343437681 


7268) 
7684 


——— 


36047 


3,8816699|,7650(3,8836614|7685 


348797265 


7616 


7617 
7618 


7620 


7621 


75622 
7623 


3,8817269|765113. 3.8837182 7686 


7589/3, 88018467624 
7590 ene Me EI. 


7591 3,8802990 
7592 3,38803 562 
3, 88041 34 
3, 8904706 
3, 8805278 


7593 
7594 
7595 


7626 [3 
7627 
7628 
7629 


3,8819g50 


3,8817840|7652/3,8337750|76 87 
3, 8818410765 3133 
7619:3,8818980|7654{3,8838885 [7689 
765513,8 


88383177688 


839452|/7690 


3,8820120 7656 3,8840019 7691 


3,8820689 [7957 38840586 
[7658|3,88411 54 


3,8821 259, 
2882182917659 
2 88223987660 


3, 0841521 


3,8824107 
3,88 24676; 7664 
7630, 3, 8825 an 76651 338451 22 [7700 3, 8364907 G 


3, 88225687661 
3, 882353717663 


3,8842855 7696 


3.8843421|7697,3 
76633,88435988 


38844555 


mn. 


7699, 


— 


32,8828659 7671 


7680 
3-v854178 
3,8814988[7647 38834911 7682|3, 


3-8815558|7£48[3,8835479 
4/3,8816129| 764913,88 


«|Logarith-| 


3, 8845688 
3, 8846255] 
3, 6846821 
3,88473 87] 
3, 8847954 
3,884$8520 
3, 8849086] 
3, 8849652 
3,3850218 
3+8850784] 
328851350 
3,88 5 1915 
3,8852481 
3,8853047} 
3,085361 . 


8554743 
38855308 
3,885 5874 
3,885 6439 


3,885 7004 
3-ES 57509 


3,8858 134 | 


3, 885869 


3,.8859263| 


3>8859828 


7692.3 326860393 
7693 38E60g 57 


7694/3,886 
$,8842288 7695. 3, $862 086þ - 


I522 


3, $86265 1 | 


\$863215 


—_ 


7698/3 \$863779 4 
3, 8864343 


770t; 


—_—_— 


C5085 
I 


»$465 4/1 


| 


17712 


[724 


(7729 


47731 


Curtrrtfats © 


Nu. 
7701 
7702 
7703 
71704 
1705 
7706 
7707 
7708 
7109 
7710 
7711 


Ee 


T7713 
7714 
7715 
7716 
7727 
7718 
7719 
7720 
7721 
7722 
7723 


Logarith. Nh 


38865571) 
3, 8866035 
3,8856599 
3,8867163 
3, 8867726 


Nu. 


7736) 
7737 
7738 
7739 
7740 


3, 8868290 
3,8868754| 
3,8869417| 
3, 8869980 
3-8870544{7 
3,8871107 
3,8871670| 
3, 8073233 
3, 8872796 
338873359 
3,8873922 
3,8874485 
38875048 
3,$875610 
3,$876173| 
38876736 
3,8877298| 
33877860 


T1*5 


3,8878985 


3, 3878423] 


(7726; 


'{ bo 4 
7728 


7730 


3,8879547| 
« >38880109 | 


3,$880671 1776 3 
3, 8881233, 7764) 


338817957 


773% 
7733 
1734 


15735 


3,888 3480 


3,8882357 
28882948 


3,8884043| 
33 38$ 460 EY 


7751 
775% 


1741 
'1 742 
7743 
2744 
7745 


7746 
7147 
7748 
7749 
7759 


3,3891896 
38892457 
3,8893017 


Logarith. | 


Nu. 1. Logarith.] 


3, 8885165 
3,8885726 


T771 
1772 


3, 6886287 
3,8886848 


3, 8887410] 


3,8887971 
3,38888531 
3, 8889092 
3>8889653 
3,88902 0214 
3,8390775 
38891336 


TIS3 
7754 
77S3 


33893577 


3,8895258 
38895818 


3,8894138 
3z8894698 


7756/3 
7757 
7758 
7759 
7760 


7761 
7762 


7769) 


3, 8896938 
38897498 
3, 8898058 
3,88986 17 


3-8899177| 
38899736 
3,$900296|[7798 
3, 89008557799 

7765 38901415 \|7800 
5766(3,8901 974 7801 
7767 3;890253 3||7802 
7768 3,$903092./7803 


38896372 


7773 
7774 
T77$|3222 
7776 
7777 
7778 


7779 
7780 


7781 
7782 
7783 
7784 
7785 
7786 
7787 
7788 
7789 
7790 
7791 


T]T92 
1793 
7794 


3, 8903651 


7797 


—  ———— 


(7.770 3, 8904210 


77195 
7796 


3, 8914359 
38914817 
823915375(7 
3,891 F932 
3, $9164$9 
3,8917047 
3, 8917604 
3, 8918161 
3, 8918718 
3-8919275| 
3, 8919832 
3, 8920389 


([2,8904769|7 80. 


3,8905328 
3,8905887 
3,8906445 
38907004, 


3,8907562| 


3, 8908120) 
3, 8908679 
3,8909238 
3,8909796 


3, 8910354 


[38910912] 
3, 8911470; 
3,8912028 
2, 8912586 


17 


"TT 
7812 
7813 
7814 
7815 
7816 
7847 
7818 
7819 
7820 


338913144 
3,8913702 


3, 8920946 


7804 


3,38921503 


3,8922059 
3, 8922616 


3,$923173 


7895 


(7824 


II—en_ > 


Logarith. | 


3,8924285 
3,6924842 
38925398 
38925954 
3,8926510 
3,892 7066 
3,8927622 
3,8928178 
3,89287 34 
38929290 
38929846 
3,89304o1 
3,8930957 
3,0931512 
3,893 2068 


7821 
7822 
7823 


7825 


3,893 2623 
3,8933178 
38933733 


3,8934288| 


3,8934843 


7826 
727 
7828 
7829 
7830 


| 


7832 
7833 


7831[3,8938172 


3,8935398 
3,8935953 
3,$936508 
3,8937063] 
3,893761 18 


3,8938727 
3,8939261 
3938939836 
3,8940390 


3,0949944 
3,8941498 
3,894205 3 
3,8942607 


3,0923729 


|7 840133943161 


784 1 


© Ar 
NE Stig SP 


—__[.CulLrasS: 


$. 


ans = Wn eee ee eee ee reno 


| 7875 


7842/3, 8944268! 


7 44/3:8945376 [7879 
$1328 945929, 

 [7846;3,8946483 "7881 
7847328947937, 
$\ 38947490, 7883 
7849138948143 |7834 
7850/3,8948697, 7885, 
7851|3,8949250 7886 
7852 3,8949803, (7887, 


7854\3,8950909. 7889 


7856\3,8952015'7891 


795713: 8952568 7892 


7860|3,8954225 7895 


Logarih: 1 No: o. Logarich. Nu. 


3894377 517876 
7877 
338944822 \7578 


7880 


7 $2 


3,8963058|/7911 
3,3963608|7912 
pag $a 7913 
3,89647111|7914 
0[3-8965 2627915 
3,89658131||7916 
3,8966364||7917 
3,8966915|\7918 
3-8967466||7919 


3,8950356 7888 


38951462" 7890 


338953120 7893 


3,8968017 7920 


[3 \8$982863| 


Logaruh,] N u.Logarith| 


38982314 


3,8983412 
3,8983960 


3,8984509|| 


bob, RR. 


7946|3,9001486 
7947,3,90020 3 
17948[3,900257 


7950 3,9003 67 I 


3, 8985058, 
3.8985 606| 


3,8986703 
3, 8987252 


3, 8968568|[7921 
389691187922 


3>8969669 17923; 


3,8970220|\'7924'3.8 


3:8979770|\7925 


3,8974320[|7926 
3-097 1878 7927 
3,6 972421|[/7928 


—_— 


339536737894 


3-8954778| 7896 


[3-8955330, 7897 


3-895 5d8z, 7898, 
18956435) 7899 


3,8972971(|/7929 
3,897 3521||7930 
3,8974071 7931 
3,8974621 7932 
3,8975171 7933 
3,8975721\\7934 
38976271 7935 


_—_— bt 


Ds 7901 


3-395 8091/7902 
3,895 8643|/7903 
3,8959195| 7904 
3,95 9747] 7905 
3,8960299| 7906 


3z 961403 7908 
3,396 61954) 17909 


3 ;$96085 | | 7907 


3.897682] 7936 
3, » 3977370] 7937 
3,8977920|[7938 
3,89972469|7939 
3979019117940 


38987800 
13,8988 348. 
3,8988897 
3, 989445. 
358989993 


3,8991089 


3,8992184 
38992732 
3,0993279 
3,0993827 
3,3994375 
3,8994932 
3, 8995469 
3.899601: 17 
3,8596564| 
348997111 
3>V997658 
3,8998205 


3,89861 4 7953] 39005 ZIC 


7949[3,9003125| 


795 113,9004218 
79$2| 3,9004764 


7954 3990585 
7955 39006402 


7956|3,900 6948 
7957,3,9007494 
79583 25008039 
7959, 39008585 


3,8990541 


7950/3, 
7961 
7962 


3,990971 31 
3,900967 


3,9010222 


38991636; 


[7969 


7963|3,9010767 
7964 2,901131; 
7965|3»9011858 


[7966/3,9012403 
[7907139012948 
7968 (39013493! 

3,9014038' 
7979 3,9014583 
7971, 3,9015128 
7978/3,901567; 
7973 3,9016218 
7974 3,9016762 
7975 3,9017307 


3,8979568 7941 
3, 8980117|7942 
3. 8982667117943 
3,8981216| 7944 


(3 8962506| 2,10 


3,8998752/ 
3,8999299 
3, 8999846 
3, 9000392 

2,9000929 


3, 8981765\\7945 


7976, 3,901 7851 
7977 3,9018 396 
1797 6 3,901 8940 


797939019435 
7980:3,902C029 


_——} ———CE 


H 


h 


75681 


Nu. 
798 


17993 


7995 


79960 
7997 


os 


Curtias 9g. 


Nu./Logacith 


390228. a20F 
3,9022749 


3,9026555 
3,9027098||802 
7994] $,9027641 


39024381 
39924924 


3,9026011 


| 


3,9923293| 
3,9023837 $022 31904282 


| 
3,9025468 


3,9928 155 


011349931443 
3,9931985! 


32993 361 : 3 


g 329035241 
$009 [349035783 


3,9028728 


3,9032528 
3,993 3OZ1. 


| 8030 


Nu 


$0163. 


8017/3,9040 i 


3019. 3,9041302 
80 2c 20 49941744 
021 (3,904238 


8025/3,9044450/ 


Gord pages 


8027 3,9045533||$062/3,9064428, 
28 3,9046074 8063 pt ea 
8029 3,9046615||$064 3,9065505 
3-9047I55 8065 3,9066044, 
39047696, $056\3,9966582. 
3 9048237 $067,3,9067131} 
3,9048798 $068 39067659 


13031 


8033 


8, 
; 0op30g fon 
edt he 
3,905 1480,8 

3,905$020, 


— 


[3,9053107 
3,905 3641 
132909541 


3,9055261 


3,9055801; 
3,9056341 
3,905 6880, 
3,905 7420 
3,9057 960 


| 


Logarith.|Nu. 
3290395 T7 8051 
9 5052 
1 8018 3,9040661 


218057, 390617 34. 
$02 3; 3,9043368 [$058 3,9062273 
8024 3,9043909 $ogg 3,906281 2 


| 


3 9092560 $0.75 


3490547218 


Logartth. 


re 
dh 9059038 


$053 3>9059577. 


8054 3,90501 16|$ 


Bog $329060656: 
8056/3,905115 195 


8060 3, 329063 35118095 
$06. 3,9063889| 


= 


(8092 
Ba93 


Na.{ TEGeards. 


08613,9077 337]. 
* 39977874| 
[$088 3,9078411| 
o89|3.907 $948; 
[$09913,9079485| 


3908055 
3,908 1095; 
509 3,9081632| 
8095;3,9c82169 
$096 3,9082705 
$0 3,9093 241 
Bogs 3,90C83779$ 
$099 3, 3,9084314 
8100 329084850] 


8069, 3,9068197! 
918070, 3,9068735 5 


8071; 3,9069273 
8072 \3,90698 12 
07 3139070350 
8074i3,9970888 
$0.75,3-9071425 
8076 3,907 1963 
8077 JofO FAINT 


079 3,9073576 
8080 5907411 4 
$o$1 339074651 
Bo82 3,9075188 
8083 3290757 26} 


$101j3,90$5 385} * 
8102]3,90$592 2; 


$103 
$104 
$105, 

os 


5107 


81 
$10 
$109 
$1 1c 110 
$111 
S112 
$113 
Sr14, 
8115 


$114 16 3,9093420 


81-7 
(82-28 


8034 3,9976263| 


8o8g LET 


8119 
($120 


$:3,9089137 
3,9089673 


(3-9092 B85 | 


3,90854q58 
3,9986994 
3,99875 30 
3,9089066| 
3,9988602 


3,9090209 
3, 29090744 
3,9091279 
3,9091I815 
3,9092350 


— __—  _— 


| 


3,9093955 
3,9994490 
—_ FOZz5 


_ $402. 


Cartras 5: 


21 
I23 
$423 


$1 24 33999769! 


'3,9095630 
$,9097165 
815 


3225 
$126 
\81 27 
($128 


$130 
3131 
phat 
18133 
(8134 


q 2913 


($163 
8162 
8163 


3,9098708, 
3,9099303 
3,9099337 
19100 371]8164 
3,9100905|}8x65|3 
3,9:01440|8466 
3,9101974|8167 
818168 
8169, 


3910250 
3,9103042 


3,9103576||8170[z,912 222 


3,9116369]|81 


3,9117434| $1 


3,911.7966, 
391 18498 
3,9119030\81 
3,91 1956 216 200 
3,91 2009 $201 
3,9120626 


3,912il5p 
op 8204 


{$135 
_ [$136 


8 
8138 


2,9104109 8171 
3,910464 38172 
3,9105177] 8173 


$139 


8141 
$142 
8143 
8144 
5:45 


"00 


9105710 |$174 
339106244: $175 


819 391338 


3.91 16902|($195/3,97 35490 


3,9128738® 
3,91233Z 
3,912 385 | 
3.91243 
3,91 2.4978 (8216 | 


3,910677$[3176 
349107311 $177 
3,9107844|18178 
3,9103378|\$179 

3,9108911\|8x80 


——_— 
—— 


$1246 
8147 
$148 
8149] 
$250 


3,9109444, 8181 
3,9109977,(8182 
3,9IIO0510 
3,9111043 
3.9171576 


8184 
$135 13,5 


Tr 
$152 
Hora 


$18612.9 
Mgt 


349112109 
3,9112642 


3,9113174 818813 


[8155 


3,9113707|8189 
5' 3>9114230 8190| 


$183 


3-9125409| 8213. 
3,91 25940{|3212 
3,91264718213 
(2,9127003/$ 

3,9127533 
3,9128064\'8246 
39128595152 17 
3,9129126|) 
39129656; 


3,9133309|82 24 


| 


© 


os j|Nu.jLogatith. JNu.\Logarith.] 1Nu.jLogarith. 
329096095 gf 3,9114772 $1913,91 33369! $226 3,91 51887] 
$1573,9115395 

$158[3,9115837|8193|329134430 3226 
13,9134960 $229 3,915 3471 
230,3,915 3998 


3,9136019||$231 


3,913813y[[8335 


3,9138668 $236 
3,91 391988237 
3,91397371|8238 


3,9140257 


3,9140786 


613,9141315 


39141844 


EIS 373 


39143961 


3914448918247 
3-914501818248 3,9163497 
3,9145547 8249 

3,9146075 82 59 
3,9146604 8251 
3,9147133]8252 


3,9147661 


3,9148190| 8254 


44 3.9164 380 
3-9143432|8245[3,9162g07 


824 


27|3,915241 


3.9 154536 
8197|3,9136549|8232 3,9155054 
S1983,9137079/|8233|3,9155 581 


3913760918234 


639152943 


3,915610 

3z9156636 
3,9157163 
339157691 
3,9158218 
13>915V745 
013,9159272 


3,9160326 
3,916085 3 


3,9162433] 


»9162960 


3,9164013 
3,91 64539 


$253 


3220 [3,9148718 8255 


$221|3,9149346 $356 
8257 


3,9149775 
3,91 $0303, 
3,91508 31; 


3,9132839ſ\82 2Sho 9153359 [6 


'$258 


32 5 
$26 


Hh 3 


L 


39165066 


39165593 
3,9166118 
349166645 


3,9167171 


3,9167697| 
3,916822 31 
3,9 r68749| 


3,9169275 


3,9159799| 


| 


hw... AM 


2,9169800 
826 


CHIlkIlasS g. 


Nu.| 
$261 


_ 


263 


8254 


$2563 
8267 
$268: 
8269 
8270 


Logarich. 
319170326 
3,9170852 
3.9171378 
3,9171903 


8265139172429 8300 


91729548301 3-9191304 
3,9173479 $302/3,0191827 


3,9174005 
3,91745 3O 
3,9175055 
3,917553C 
3,9176105 


13,91766;0 


39177155 
2,9177680 


39178205 


3,9170730 


3,9179254 
39179779 
3,9180303 


3,91S1352 
3,9181877 


3,9182925 
3 9183449 
34913397} 


(3,9184497 


I,Q1 $ SO21 
339135545 


113,91 86069|: 


3,9186593 
3,9 i 371 t7 
3,9187640 


3,9188164 


Nus| 


8297] 


3,9182 401 


$296 


8298 
$299 


8303 
8.304 
$395 


$;05 


Logarith 
3,91 88687 
3,9189211 
3,9189734 
39190258 
3,9190781 


3,9192 350 
3, 9192873 
39193390 
39193919 


8307 
$308 


8310 
$311 


8312 


83213 


S314 


$315 
8316 
8317 
8315 
8319 
$320 
$321 
$322 
8323 


E 
8309/3 


319194442 
»9194965 
»9195488 
3,9196010 


3,91965 33| 8: 
3,9197O5 $| 

3-9197575| 
3,9198100||8 
3.9198623| 


359199145 


3,9200189 


3,920071 I. 
Lo emaeinF, 
319201755 


Nu. 


3331 
$332 
$333 
$334 


.jLogarith. h. 


Z, 9296971 
3,>9207493 


$,9208014| 


3,92085 35 


8335 
8336 


8337; 


$338 
8339 
8340 
8341 
8342 
$343 
$344 


3,9199667| 


3,9209056||2 


3,9209577 


3,9210619 


pn ee tl 


3,9212181 


3,921.2702 
3,9213222 


3,9210098| 


3>9211140||: 
3,9211661||8 


- 
: 


p 


8345 


3 9202277 | 


$324 
8325) 


$326, 


$3273 
$320 


8329 


$320, 


3,9202799 
2,9203324 
2.9203842 


3,9204364 

3.92 04886, 
3,9 "OY 
319205929! 
3,9206450| 


— 


N3,9221543 
$,9222063|8 


259214253 


Lang, an. 
3,9215824 
3,92 16345 
3,92 16865 
$,9217385 
2,921 7205 
THF TEINS 
3,9218905 
3 931946511835 


3,9213743||* 
(8380 


3,9214784 


Logarith.| 
349225179 
339225698 
3,9226217 
>+,meWgs 5. 
I 9EM7ESS 
3,9227773 
3,9228292| 
1,9228311 
399229330, 
39239848 
3,9230367 
3,92 30885 


$13,9231404| 


3 9231922 
3,923 2440 
39232958 
$29233477 
39233995 
39234513 


329235031 


3,921 9984 


8391 


3,9220504| 


3,9222582 


3,9223621 
3,92324140 


3,92231O2|: 


8392 


39235549 
3,9236066 | 
3,9236584 
3,9237102 
; $ 9237620 


329238137 
3,9238655 


$13,9221024 (8393. 399239172 


$394 3,923g9690 


0395. 
8396 
8397 
039 


3» 9224659) 


bh 399 
8400 


3,9240207 


3, 9240724 
13,9241 242|- 
$ 39241759] - 
EL ,9242276| 
0139242793 


Cn OY —_ et. 


8402 


840213 
$403 
8404 


$409, 
8470 
$411 
$412 


$414 
<1 
8416 
$8427 
$418 
8419 
*_0 
842 
8422 
$423 
$424 
$425 


Caritas 


Nu. lu. Logarith | \[Nu: | 


$401/3,9243310, 


$405 39245377 
$405 399 245894 
$4073, 9246410 
$408, 13,9246 927 


113,9253637 


| 


[3-9252089 $ 


— et its. eto 


$436 
8437 
8438 
8439 
3440 


29243327 
349244344 
3,9244860 


39247444 [$444 
3,9247960 |8 
39243476 
3, 9248993 
3,9249509 8445 
3;925cO256 
3,9250541 
399251057 
3,925 1573 


3,9252605 |84 
3.9253 I'21 


Logarith. 


3,9261366 
$,9261380 


3 19262395 


3,9262910\|$474/ 


3,9263424 
3,926 3939 
329264453 
3,9 264968, 
3,926 5482 
3,9265997, 
3,9266511 
3,9267025 


3,9267539 
3,9268053 


0(3,9268567 


29269081 
3,926y595 


3,9270109 
3, 9270622 


13,9271136 


8455 
3,9254152 [8457 
39254668 [$458 
3,9255184 045912 
3-9255699 |8460 
3, 9256215, 846113, 
3,9256730, $462 
3,9257245 8463/3 
3,9257761 $4643 
3,9253276 .$46513 


$434 


[3,9258791| 8466 


3,9259306, 8467 
3,9259821| 8468} 3 


399260336, $469, 
3,9260851'\8470 


3,9271650 
3,9372163 
3.9272677 
3,9273190 
3,9273704 
3) 9274217 
3,9274730 
3,9275243 
>9275757 
hf bao 
3,9276783: 
3,9277296 

,9277808 
 papl2en 


3,9278834 


18471 


18481 


Nu. 


$472: 
$473 


18475 
84763 
18477 
8478 
8479 
$480 


8482 
8483 
8484 
8485 
$486 
8487 
e488 
8489 
8490 


Logarith.) 


349279347 
39279859 
3,9280372 
3,9280885 


3,9281 397 


3,9281909, 


3,9282422 
3,9282934 


3,928 3446| 
3-9283959| 


39284471 
3,9 354983 
3,9285495 
3,9286007 


8506 3,929725 4 


Nu. ns 
8507139297764 


8; 0$|3,>9298a75| 
85c913>9298785| 


$5 10|3,9299296] 
3,92 99896 
$512 3,93c0316 
851313,9300826 
8514 3,9301336 
851513,9391847 
$516 3,9302357 


8518[3,9303376 


3, 9286518| 


3,9287030/$5 
8522/3,9305415 


3,9287542 
3,92$ 8054; 


3,9288565| 


3,9289077 


8491 
8492 


8494 
8495] 
$496|3.92. 
849 

8498 
3499 


8493/3, 
3,9291123| 


8500/3 


3,92895 88 
3,9290100 
9290611 


3.9298634(8 
329292145 
3,9292656 
3,9293167 
3,9293678 
29294189] £ 


8501 
8502 
8503 


3,9294700|E 
3:9295211 
3,92957 22 


8504|3-929623 3 
8505[3,9296743 


$517(3,9302866| 


8519 hon 
3,93043 96 
$521]3-9304906 


$523/3,9305935 
8524 3,9306434 
8525393 069 
39307453 
8527 3+9307963| 
$528|3,9308472] 
$529 3-9308g81] 


8538 3,932 3562 


8539 3,9314070| 


8540 3.931457 


hols 


Hh 


.3 


CHILITAS 9. 


|[Nu.[Logarich. 


nh. Nu. 


($541|3,9315087 
$542|3-9315596 
8543139316104 


854439316612 
$545 99397424 


{85 53]3,93 21185 


18576 


854 13,93 17629; 
[85473-93181 37], 
8548 3,9318545 
8549|3,9319153 
$5 $0j3,937 9661 
[3557 3,9320169 
[8552 3,9320677 


8554/3-9321693 
8555|3,9322200 


{35 58/3-9323723 


85603 
8561 
j3562 
{8563 


393 25245 
39325752 


_ 39328795 
8569 3,9329304 
8570 
8571 of 29730315 $ 
$8572/3,9 330822 
857339331328 
8574, 39331835 
8575 (329332341 


$556|3-9322708 
{85 $7/3,932 3215 


,Logarith | 


'8577 
8578 
85793 


329333354 


$5 $1 
'$5$2 


329335379 
3,9335885 
8583 3,9336391 
'8584/3,9336897 
8585|3,9337403 
'8586 329337999 
'8587 3, 9333415 


— - cu 


| 


wa 9f 329349437 
i8592]399 340943 


$5591 3,9324230 
29324738|$595[3,9342459 


3, 9326259| $598 
3,9326767| $599 
p CE 9 720 8600 


3,9329808,, 


8593 39341448 
$594[3-9341953 


3.9342964 
3,9343469 
399343974 
3,9344479 
399344934 


$60113,9345489| 


$603 3:9346499 
$604[3,9347004, 86 

3,9347509. 
[8606 3;9348c1 3; 
860739345518}, 
8608 |3,9349023 


8599 
8597 


$61013,9350033 


9332848 


39333860 [8 
| 3,93 34367 
| 8580(3,9334873 


\85$8|3,93 38920 
'8589[3:93 39426 


Logarith. 
329350536 
3,9351049 


Nu. 
8611 


| 3,935 3561 


8623 
$5243 
[8625 3,9357591 


39351544 
$614/3,9352049|8649 
39352553]|8650 


[3,935 30578654 


3,93 54065 
329354569 
[329355073 
3,9355576 
3,9356080 
3,9356584 
,9357087 


| 


Nu. [Logarith, 


$646 


8647 
8648 


8652 
8653 
8654/3 
86s 5; 
$556 
8657 
8658 


8659 
8660 


8629 


($637 
($632 
8633 
8634/3 
863 5/3,9362623 


(329360011 


ORs 
| 


9G 


8638 


| 

39 
'8640) 
j $641 
8643 
$643 3-9366645 


$609, 3:9349527) 


$6443, 9367148, 
'8645'3 3,93676 50. 


$620 319358 8095 
49g 4 349 358598 


399359605 
8630 3,9360108 


3,9361114 


3,9361617 
3,9362120 


$636;3,9363726 
349363629 
3,9364132| 
3,936463s, 
3,936 5137 
3,9365640 
3,93 66143; 


($661 
8662 
$663] 
$664 


8666 
8667 
$668 
8669 
(8670/3, 


;8665, 


3,9368482 
3,9368655 
349369157 
3,9369659) 
39370164 
3393 70663 
399371165 
399371667 

39372169 
3,9372671 
39373172 

3,937 3674| 
329374176 
339374677 
39375179 
3,9375680| 
3,9376182 
3,9376C8$3 


39377184 
3,9 377686 


| 


3,9378187 
3,937 8688 


3,9379189 
a 


8677 


8672 


| 


8673 
8674 
18675 
8676 
8677 
8678 
369 


| 


13680 


apes 40G 
3,93 80191 

39380692 
3,9381193 
3,9381693 
3,9382194 


3,9382695 
3,9383195S 


3,938 3696 
[3,93 84196 


th 
32,9385 197, 


$68x 


ke _Currras gs: 
[Nu.[Logarith. Nu. L arith. |Nu.jL 
$68113,9385698|$716 3,9403172/$751[3,9420577 
| 8682|3,9386198\8 $752|3,9421073 
86833,9386698|'37 753132942 15698788 3,943890c 
868413;9387298 $754|329422065||$789 3,9439395 
868513-9387698| $720/3,9405165|[$75 513,942 25611|8790 329439889 
($686|3,9383198|872113,9405663|[8756|3, 9423058 $791 329440383 
3:93 C890 B74S 3,9406162|\87 57/3,9423553||38792 39440877 
$688[3,9389298|$732313,94066559 (8758 3,9424049||s 
8689/33 93896 813724[2,9497157| 8 
$690/3,9390198 
$691[3,9390697] 
869213,9391199||87: 
8693[3,9991697 
3,9392196 


3.943 woo 


$701(3,9395692{8736 1.943049 1|[880 
Man ra 7,943049 


3] $772/3,9430986|| 


: 


18 
1371 713.9401179|874713.9418594|: 
871 313,9401677| 8748349419088 


. " * 


[8714|2, 9402176| $7 


CHILIAS. 9. 


Ng. v.[Logarith.|[] [[Nu.[Lt |Logarith: .[Nu.|Logarich.[N {Nu.[Logarith, | 
8821 3945517888561 3,9472376|8891|3,9489506 8926/3,9506569 
$822 3,9455673 8857 1.9472850|8 92 3,9489994 8927|3,9507055 
$823 3,9456163118858[3,9473357/8893/3-9499483/[8928/3,9507542 
8824 3,943665 5/1885 9]3,9473847 [889413,9490971||8929 3,9508028 
8825 329457147, 8860|3,9474337||$895|329491460 

8396 


8930 34950851 Is 
8826,3,945 7639 $861]3, 9474827] 3-949 1948|$931/3,9509001 
8827/3,94581318862[3,9475317 8897 3,9492436||8932 3,9509487 
8828/3,9458623 [8863[3,9475 $07 8898|3,94929 24/893 313,9599973| 
8329|3, 9459115; | 8864|3,9475297|8899|3,9493412(|8934|3,9510459 
88 30/3,9459607 886513-9476787|$90013,9493900||8935|3,95 10946 
8831(3,9460099|8866|;,9477277| 8901/3+9494388|8936/3,9511435 
8832 3,9450591|8867}3 ,9477767|8902(3 9494876 3,9511918' 
(329461082) 8868|3 ,9478257|\8903[39495 364 329512453 
3,9461 574 \3869 3,94787471|3904|3,9495851 39512889 
93513-9462066'\887013,94792 36|8905|3294963 39|8940(3,9513 375 
3,9 94525578871 3,9479726|890613-9496827|$941[3,951386x 
[3 39463048, 887213,9480215|$907|3,94973 14] 39514347} 
$13,946 3 540, $873/3,9480705|8908/3,9497802|8943/3,95 14832 
3,9464031, '$8741[3,9481194|8909|3,9498290 $944 3 9515318 
$,9454523, $875|3,9431684|8910 3-9498777| 8945 3-95 15803 
3,9465014 8876 3,9482173|8911|3,9499264 8946 3,9516289 
3,9455505| $877 gs 64. 8912|3-9499752|8947/3, 9516774 
3,9455996 $878 3>9483151| 8913|3.9500039 8948, 3,9517260 
39456487 $879/3,9483641|$914/3,9590726| 8949 3,9517745 
| 3, 9456978, 8880 3494 841 308915; 3,9501213 8950; 39513230 
39467469 8881|3,9484619| 8916/3 3, 9501701 8951 3,9518716 
3,9457 960, 8882 3, 9485108| 8917|3,9502188|89523,9519201 
39468451 $8833,9485597| 8918/3,9502675 8953; 3,9519686 
39468942 [3884/3 3,9436085| $919[3,9503162; 


—_— —_ 


| IIEERIIS = I rn men — > —— 


8954139520171 


1349469433 


'8885 


[3 9436474 


8920/35 


[3:9470955, 


3, 946992 3| | 
3,947041 4 


3.9471 295 


5! 39471886 


$886 3,94870G3 


8887\3,948755 2| 
8888:3,9488040 


8889 3,9488529 


8921/3 


8923] 
[8924 
[8890 3,948H018|, 


8922 


8925 


8955 


3,9504135 8956 
3 9504622, 8957 
329505109 8958 
3,9505596 8959 


3,9SZ2II41T}| 
3,9521636| | 


3,9522114 


bl, pyovoBe 8960| 


3,95 20656 


39522595 
[3,9523080] 


£961 


of 3,95 23 


4-95245 18998; 


96s. 3,952 25503, 2099 


613,95 ,9535987, 9001} 
3-95 26472 $002 
3952695 619003 
20913395 $6 6 
970[3295 27924 2024 2295 
3,95 28409|9c 


goo8s| 
9009 


349529377 
3,95 29861] 
CARA! 33953 3034519010 
3,95 2,95 308 o8 28 9011 
7 3-9531312]9013 
$13,953 I796|901 3 
3,95 32280] p014 
$980 [3,9532763|9c 
3995 332479016 
3,95 337301901 
13 3295 342 14|90IS| 
$43.95 34697 gol9 
2993 39535181 3020 
| 32953556 JO21 
3.9536 14719922; 
8 3,495 36 6632} 2033 
9893495 37114190243 
B990[3,95 37 5979035 90 25 
4 (3,953 8080] "s 0036 
9 3,9538z563 2027 
9; 3,95.39946, gozs| 
PM 0L30TION O29 


Nu.|Logarith- NG. Logarich, 


139549494 
(3,9540977 9038/3955 785g) 


3,9525918 [$999,3-9541943 9034 


$13495 45319, 904113;95 9562255]g070 

3,95 28893 909 (3295458039043 3:956 519077 
395FO3 125] 907813; 
3,95 45766, 9044 31956 399519979 s 


- <0 —_— 


CauTrtias 10» 


Do 


$4 bonds 3, 


Nu, N= Nu. 
9031/3395 573589066 


349541460, 9933;3-955332c 
359542435" = 
349542908 
3,9543 90 9937 3:95 60343] 
3,9543$7 2923$(3,9560723||g907 
04/39 544255 9039 3i9FCL204 

59544537 Pon IofEarc 1:68 


3,9546284 [9943 


39547248 (904g 1$:9554986/goga 


39547730 904613,9554566|g081\3; 
44s 213 19047 3,9565046|9082 
3,9543694 | 9048 39565526} go83 
3,9549176|9049/3,956600 

3:9549657||9050|3»9566486| 9085 


3,9550139 goF i 339566966 (9986 
3,9550611]g0532/339567445| 9087 
[39551102 96d 34956792 5| 1908 
I9SLT5F4 9054 pt 
3295 52065 905 513,95 
3,955 354 g905513,9569364[9091 
3,9553038|[905 713,95 69844|[g9092 
3,955 350/905 813,95 70323/[9093 
$53991 9959 $95 708az 
3395 $4473 p060(3;95 7138: 
3,95 54983 
3.9555 
1339555915 
13,9556 


2094 
9095 


213 ,9573241] [5VY, | 
; 33957 4117 « 
3395731999099 


S " & 


954001319030 


3,955687 


Logari. 


19574157] 
19067/352574536| 
19068|3,9575L15 
3295 58800[[9069[34957 $394] 
3295 59382|[9070[33957 $073 


(9926; 3:95 59762||go7 07113.957655% 


5061 x/3,95727G1 9096 3,958 


F 


3395 — 


3:9580 o858 
33958433 

3,9581815 
39582293 
3,95 823771 
[3,958324 , 
3,958372 
3,95 842C 
3-95 $4683 
9/995 85 167 
9990 3,95 3,95 83639 

[3 295 2.058611 

39958659 

3,958707 

3:9587549 
3,9538027 
3,9588505 
3,95 88982 


9099 3:958993 
>9573678'\9100{3,95904 14 


329589455 


Lag s - 
21 "IS 


Nig, 


Cuitias 10 


[Na. ns = |Logarith. |Nu.\Logarith. [Nd [Logarth. 'F 


3-960756 17413,96241 | 3,9640710 710}. 
[3,960Ja36\. 1723 ;9624640]920 5 064018 
 Gar6ys 
209 3,96421 25 


| SOERReL 
210349642596 


—_— 


| 14/3,9643068 
119312 3:9643539 
213,3,9044011 
jp carats 
[329944953 
3:9645425| 
3,9645 896} 
399046367 
[3.96468 38] 


922113 ,96477 

3,9948251 
3,9048722 

3.9549193. 


_ 107 3,9393753 1432/3; 
9108]4,9594230'19143) 
9199 329594707 9144 3,9611362 
329595184 145]3;961 1837 
39595660 14615:961 $,9612312 
$:9596137 47 3,9612787 
9113 449596614. 9148|3,9613262 
9114|3;9597090 |914913,9613736 
9irs 319597567 9Igoſ3,96142ar 1 
91 16 3,95 980439151 3,96 14686 
9117 329598520 9153 3,9615 160 
9118|3,9598996| 915 3139615635] 
9119139599472; 01543 29616109 


oy oh 


9120 


9121 


39599948 
3,9600425|, 
3,950090 1|: 


P1551 3,96165 83 


9156 349617058] 


9190 5 $6 
9191 


929192 3,96 


90331551235 


3,9633628 9226 396501 34 34 
34100[[9227; 


3,9649664| 


9122 915 3,9617532 
9123 3,9601377|9158|3,961 $006 

124 rip alory 339619481 
9125|3,9602329| 9160[3;961 895 5 
912613,9602805| 39619435 | 
12713,9603230| 


3, 9650605| 
1329634573 9228|3,9651076 
39923049 444 : 6s 1546 

3551719239, 3,965 2017] 
3,95 35990 230/5 9652488} 
3:9636462|P2 32/3,955 2958] 
LEES. 923313,9653428] 
6| 9234'3,965 3899 
9235[3,9554 36s 


9193 
9194 


| 9163 359620 377; 
19464/3;9620851 4 


5166 3,9621795 ris Tele 9236/3 39654839] 
72] (93023,963883.3 9237139553091 
6| 903 Ss 49655780 


3 nay ,9639776;9239 3,9656250 
40238 [9240 3,96567 20, 


£241 


CONE En OT. OL OL Ee 3 Nog! : EE RS ET LE IE) = ee ; 
Et ONES PEE LIST Ts N24. oY oy 3 8, 
RIES Go OS "LM EST OS 2 Os BE LW: WE TE Ed A vin 
$2 Fd —_ EROS . l. Ou : 


Cur LIA9 wo 
Nu, ogarich. i= Dgarich.) [Nu.|Logarith- Nu. Logarih 


1-3 P27613,9073607] 932113, 9089963 [9346|3,9706238 
1937713907 4076|\93 12139590430 [5 9347139706722 
9243 3,9658130|s 78[3,9574544[93 13|3,9590896 |93- $1329707187| 
9244\39658599[92793,967 501393 14/3,9691362 [934913,970765 2 
245139559069 928013,9675480|9315|3,9991829 [93 59[3,9708116 
395595 39192 81]3,9675948|93 16/3299 3295 [935 113,9708581 
9247139 560009|92333,9676416| 93 271359092761 [935213,9709045 
| 3,9660478| pads 3,967 68831193 18|3,9693227 [935 313,9709505 
13-9677 351119319/3»9693623 [935 970997 
928 285 13,9577819119320[3,9694159 [935513971 0438 
9286(2,9678187 932113,9694625 [9356|3-9710902 
8713495787 54[[933213,9995 og1 [93571397113 
$8/3,9679222[9323/3-9695557 [9358/3971 183 
a j3 ,9679690[[93 24/3,9696023 [93 59]3 19712294] 
92.903 ,9000T 57]! = 39696488 |9360[3,9712758| 
93p1\5,96806 93 2639696954 [9361135971 3222 
9292 3,968 1092 325 39697430 [9362397 13686 
9N93\3,968r 591193 28/3 9697885 [9363]3,9714250 
329[3, 9598331 [9364]3 


22 94 3,9582027 
| 3495661 Ic 0 9295 3,968 24 941/93 30[3, 9698816 [9 9365 3.971597 


p261 is9666579 9299 3,96829611/933 1/7, 9099282 [p36613,9715542 
925213, 9667048\'919713,968 3428119332[3:9699747; PIX 13, 9716005 
263[3,966751 page 3,9683895 [193 3 33,970021 3 [9368[3,9716469 


9334 $9poo67Bl 9369 P[3-9716928 


—_ 329703934 
93423-97043 9[9377/3,972063 
3 rap 9308 th 9343/3,97c4863 [9378[3,9721102 

[93743:967267 93 3,9"2p030, 9344 re 
\ 19275 39673239 93 ri '$,95 89497" 3451359 


| PE Re IE Et” 
| on GS SS 
- > | 0 ng et ENEITNS 


DT 


9381 
938 


| 


l 
9383 
93 84:3-9723880 24193 
9385[3-9724343| 19420 
9385 3-972480s| 9421 
9387 :3-9725268|9442 


Nu. Logarief, N Hd 


(3»97 22497 94r6/3,9738655 
3,9722954 [9407 3 ,9739116| 
39723417 [94r8, 3 39739387 


| 


93883, 972573119423 39741892 


| 3,9749048 
ed 3,97495Q9 
329740970 
39974743k 


ui) Lk Nu.jLo 


— www I or  ooero—_ 


45113;9754778|0485 


Nu: 
29738665 þ 


P4521[35975 $237 1s 


a0; 


2755697194 


2454139756156 19489 


granny: 9490 
3-2757075, dates 
$9757534|s 


Logarith | 


3,9770831 k 
39774289 
319771747 
329772204 
3,977 2662 


een r 20 


9389;3,9726193 9434 329742353 _y 19758453949: 1,9 774492 
[9399}3-97266561942 5/3,97428 14119469 13:975 B9TT 1949513,9774950 
[9391 H97 372181 2436349743 274||945 (39759375 |194 $13;9775407 
[9392|»9729 581 / 1 245 a1 3-97598291949713;07 75964) 
9393(3-97 280431942 8;3,9744196 6379 p98 he pn 
93941319728506 999870" arnete ag 49913,97 76779 
9395|3+97 289681943 3:9745117] gs |: 3-9761206|0500[3;0777236| 
39613297294 30943 1[3:97435 7711245613 -976x665 (9593539777693 
_ 19729893] 243313,97460 380944 113;076a1849508/3;07 78:15 
"193 3-9730354| 1943 3139746498 458 976258 2|19503[3;97 78607 
939913297398 16194 34;3,9746959[12469, 3:9763041[950413;977 
{9409 3:9731378| 43 51939747819 1/2472 3976350019505 [3 {07579591 
9402 3973174119436 3:9 747 $191947 1113 976395 8j9506[3;3p779978 
$40213,974 2202 243713:9748340[9472/ 3,9764417|p50713,9780455 
32973266419438/3:9748800[9473,13,9764875[9508/3,9780892 
3973312611943 91349749260 9474 39755334 9569[3z9781 348| 
$297 335 88119440 9749740 475 ((35976579219510{3,9781805 
H97 34950} :9750QR« 39766251 [554113 359781362} 
39734511] 3975064094; 7113976670995 12139782718] 
9408[3,97 34973 {9443/3975 1100] 359767167\9513|3,9783175) 
9499159735435 P44 3:9751 360] 995913,9767625|95 14|3,978363 1} 
9410[3,97358965 [8 pg8o [3976808 3951513, 9784088; 
39736358 [3:9768541]925|3,97845 44 
2 3,9768999\|95 27] 3,97 $5c01; 
$11 32976945719515|3,9785457 
| 1973 7442/1 $413+9769915||9519}3,97859+3 
359739203 3977937319529} 3,9786369] 


9521 


[Na. Na. [fs 
25 Fl 
9523 


9524 


fb 


9523/39 


S810,978010 


MT ELIT EE 0c 


zarith Nu. | Logarith.|Nu. Tu.|Logarih. TNTTLoGanT, 
521|3,9786826 T7 SS ſ959113,98 8639 - 19834459] 
3,9787283 3,9803315f959 39819092 962713,983 4910| 
138119558} 3,980 367 598[3:9819544 [628] 3,9835161] 


3,9804125 95 PS IO9 7X $29 3 »9835812 
> 3;980457919595[3298 == 630 229836263] 
13;9805033 tos 359820903963 13,983 6714 


13 ,9805487{95973-9827 3551963 2/3;98 571657 

13,9805 94 fs 98/39822807|9634)3,5 837616 
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Fo 9 Br fob; 9,8716414 (9-05IT O be .0468320 0 a ; 
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9,9597693|10,040230739 
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99602767 10,0397233]3 
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17045401, 1322534 
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